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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re U.S. Patent 4,242,334 < / /\ 

Patentee: Stacheetal Attn: Box Patent Exl^' I 

Issue Date: December 30, 1980 



LETTER OF TRANSMITTAL OF APPLICATION FOR 
EXTENSION OF PATENT TERM UNDER 37 CFR 1.710 I 



November 11, 1991 



Honorable Commissioner of 
Patent and Trademarks 
Washington, DC 20231 

Sir: 

Transmitted herewith for filing is an application for extending the term of 
United States Patent 4,242,334 and a duplicate of the papers thereof, certified its 
such. 

The contents of the application consist of POWER OF ATTORNEY duly 
signed by Hoechst Aktiengesellschaft (a record owner of said patent) and various 
statements made by the applicant and the undersigned attorney pursuant to 37 CFR 
1.710et seq. including Exhibits A, B, C-l, C-2 and D. 

The Commissioner is hereby authorized to charge $600 to Deposit 
Account No. 08-2445 maintained by Hoechst Celanese Corporation. A duplicate 
copy of this sheet is enclosed. 

Respectfully submitted, 



Tatsuya <&eda 
Attorney for The Record 
Owner of Patent 
(Reg. No. 28,776) 
Hoechst Celanese Corporation 
Route 202-206 
P.O. Box 2500 
Somerville, NJ 08876-1258 
(908) 231-3341 
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In re U.S. Patent 4,242,334 

Patentee: Stache et al 

Issue Date: December 30, 1980 



Attn: Box Patent Ext. 



LETTER OF TRANSMITTAL OF APPLICATION FOR 
EXTENSION OF PATENT TERM UNDER 37 CFR 1.710 



November 11, 1991 

Honorable Commissioner of 
Patent and Trademarks 
Washington, DC 20231 

Sir: . f 

Transmitted herewith for filing is an application for extending the term of 

United States Patent 4,242,334 and a duplicate of the papers thereof, certified as 
such. 

The contents of the application consist of POWER OF ATTORNEY duly 
signed by Hoechst Aktiengesellschaft (a record owner of said patent) and various 
statements made by the applicant and the undersigned attorney pursuant to 37 CFR 
1.710 et seq. including Exhibits A, B, C-l, C-2 and D. 

The Commissioner is hereby authorized to charge $600 to Deposit 
Account No. 08-2445 maintained by Hoechst Celanese Corporation. A duplicate 
copy of this sheet is enclosed. 

Respectfully submitted, 



Tatsuya flceda 
Attorney for The Record 
Owner of Patent 
(Reg. No. 28,776) 
Hoechst Celanese Corporation 
Route 202-206 
P.O. Box 2500 
Somerville, NJ 08876-1258 
(908) 231-3341 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In Re: Application for Extending the Term of Stache et al, U.S. Patent 4,242,334 



POWER OF ATTORNEY 



WHEREAS, Hoechst Aktiengesellschaft (hereinafter "Hoechst") having its 
principal place of business at 6230 Frankfurt am Main 80, Federal Republic of Germany, 
is the lawful sole assignee of Stache et al, U.S. Patent 4,242,334 issued on December 30, 
1980 which covers a compound known generically as prednicarbate; 

WHEREAS, Hoechst and its affiliate, Hoechst-Roussel Pharmaceuticals 
Incorporated (hereafter "HRPI"), are desirous of marketing in the United States 
pharmaceutical products containing prednicarbate as an active ingredient; 

WHEREAS, on September 23, 1991 the United States Food and Drug 
Administration (FDA) approved HRPFs New Drug Application to market prednicarbate 
0.1% ointment in the United States; 

WHEREAS, 35 U.S.C. Section 156(a)(3), provides that an application for 
extension of a patent term can be submitted by the owner of record of the patent or its 
agent; and 

WHEREAS Hoechst and HRPI are desirous of filing an application for extending 
the term of said Stache et al, '334 patent; 

NOW, THEREFORE, Hoechst hereby designates Dr, Tatsuya Ikeda (Reg. No. 
28,776), who is an employee of Hoechst Celanese Corporation and serves HRPI in 
intellectual property matters, as an agent for submitting and prosecuting the application for 
extending the term of said '334 patent, and respectfully requests the Commissioner to 
recognize him as an authorized agent of Hoechst and HRPI for the purpose stated above. 



HOECHST AKTIENGESELLSCHAFT 




Dr. Heinrich Becker 



TITLE: 




"Dr. Martin von Foerster 



TITLE: 



DATE: 9(A. lO, 
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(1) A COMPLETE IDENTIFICATION OF THE APPROVED PRODUCT: 

T » 

The generic name of the approved product is "prednicarbate". Its chemical name 
is either pregna-l,4-diene-3,20-dione, 17-[ethoxycarbonyl)oxy]-ll-hydroxy- 
21-(l-oxopropoxy)-, (lip)-; or 

1 ip,17,21-Trihydroxypregna-l,4-diene-3,20-dione 17-(ethyl carbonate) 

21 -propionate. It has the following chemical structure. (See US AN 1989, page 

456). 



O 




Prednicarbate is the active ingredient of the new drug, prednicarbate ointment 
0.1%, which has received FDA approval. Characteristics of said product may be 
seen from attached Exhibit A which is a prototype of a package insert to be 
prepared and used by Hoechst-Roussel Pharmaceuticals Incorporated, the sponsor 
of the approved NDA. 



1 



(2) A COMPLETE IDENTIFICATION OF THE FEDERAL STATUTE UNDER 
WHICH THE REGULATORY REVIEW OCCURRED: 



The regulatory review of the approved product occurred under Section 505 of the 
Federal Food, Drug and Cosmetic Act ("FFDCA"), 21 USC 301 et seq. 



(3) AN IDENTIFICATION OF THE DATE ON WHICH THE PRODUCT 

RECEIVED PERMISSION FOR COMMERCIAL MARKETING OR USE: 



Prednicarbate ointment 0.1% was approved by FDA for commercial marketing 
pursuant to Section 505 of FFDCA on September 23, 1991. 



(4) AN IDENTIFICATION OF EACH ACTIVE INGREDIENT IN THE 

PRODUCT AND AS TO EACH ACTIVE INGREDIENT, A STATEMENT 
THAT IT HAS NOT BEEN PREVIOUSLY APPROVED FOR COMMERCIAL 
MARKETING OR USE UNDER THE FEDERAL FOOD. DRUG AND 
COSMETIC ACT: 



The sole active ingredient of the approved new drug (which is a human drug) is 
prednicarbate as identified above under Paragraph 1 and it has not previously 
been approved by FDA for commercial marketing or use under FFDCA. 



(5) A STATEMENT THAT THIS APPLICATION FOR PATENT TERM 

EXTENSION IS BEING SUBMITTED WITHIN THE SIXTY DAY PERIOD 
AND IDENTIFICATION OF THE LAST DAY ON WHICH THE 
APPLICATION COULD BE SUBMITTED: 

This application is expected to be hand-delivered to the United States Patent and 
Trademark Office on November 12, 1991 which is within the sixty day period 
starting from September 23, 1991 and ending on November 22, 1991. 



(6) A COMPLETE IDENTIFICATION OF THE PATENT FOR WHICH AN 
EXTENSION IS BEING SOUGHT: 

A complete identification of the patent is presented as follows: 

Names of the Inventors: Ulrich Stache; 

Werner Fritsch; and 
Hans G. Alperman 

Patent Number: 4,242,334 

Issue Date: December 30, 1980 

* 

Date of Original Expiration: December 30, 1997 

(7) A COPY OF THE PATENT FOR WHICH AN EXTENSION IS BEING 
SOUGHT: 

A copy of said patent is attached hereto as Exhibit B. 

(8) A COPY OF ANY DISCLAIMER, CERTIFICATE OF CORRECTION, 
RECEIPT OF MAINTENANCE FEE PAYMENT, OR REEXAMINATION 
CERTIFICATE ISSUED IN THE PATENT: 

Since the patent application which matured into said U.S. Patent 4,242,334 was 
filed with the U.S. Patent and Trademark Office prior to December 12, 1980, no 
maintenance fee has been required and hence no maintenance fee has been paid. 

No Statutory Disclaimer, Certificate of Correction or Re-Examination Certificate 
has been issued. 
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(9) A STATEMENT THAT THE PATENT CLAIMS THE APPROVED PRODUCT 
OR A METHOD OF USING OR MANUFACTURING THE APPROVED 
PRODUCT, AND A SHOWING WHICH LISTS EACH APPLICABLE 
PATENT CLAIM AND DEMONSTRATES THE MANNER IN WHICH EACH 
APPLICABLE PATENT CLAIM READS ON THE APPROVED PRODUCT 
OR A METHOD OF USING OR MANUFACTURING THE APPROVED 
PRODUCT: 



Claim 1 of the '334 patent claims a compound selected from the group consisting 
of compounds of the formula 



CH 2 — O Rj 




Z 



and compounds of the formula 



CH 2 — O — Ri 




Z 



t 

4 



where the parameters A, Y, Z, R 2 , R 2 and R 3 are as defined in the claim. Claim 1 



OH 

reads on prednicarbate when A is ; Y is hydrogen; Z is 

C H 



O 



hydrogen; Rj is 



(namely, n is 2 and R 4 is hydrogen); 



R 2 is -C 2 H 5 ; and R 3 is H; and double bonds are present at the 1, 2- and 4, 5- 
positions. 



Claim 2 of the '334 patent reads on prednicarbate when the conditions recited for 



O 



Claim 1 are satisfied including that R x be 



C 2 H 5 



Claim 3 reads on prednicarbate when the conditions recited for Claim 1 are 



O 



satisfied including that Rj be 



C2H5 



Claim 4 reads on prednicarbate when Y is hydrogen; Z is hydrogen; R t is 



o 



; and R 2 is -C2H5. 



C2H5 



Claim 5 reads oh prednicarbate when R x is 



O 



C2H5 



; R 2 is 



-C2H5; and R 3 is hydrogen. 



Claim 6 reads on prednicarbate when R x is 



O 



C2H5 



; and R 2 is 



Claim 7 reads direcdy on prednicarbate. 



Claim 13 claims a pharmaceutical composition for the treatment of inflammatory 
dermatosis which comprises an effective amount of a compound as defined in 
Claim 1 and a pharmaceutical acceptable carrier therefor. Claim 13 reads on the 
approved drug (namely, prednicarbate ointment 0.1%) when the conditions 
recited for Claim 1 are satisfied. 



Claim 14 claims a method of treating inflammatory dermatosis in a human or 
animal suffering therefrom which method comprises locally or topically 



administering an effective amount of a compound as defined in Claim 1, Claim 
14 reads on a method of treating inflammatory dermatosis in humans which 
comprises administering the approved drug locally or topically when the 
conditions recited for Claim 1 are satisfied. 

<* 

Claim 1 5 claims a method of making a compound selected from the group 
consisting of compounds of the formula 




z 

1 



and compounds of the formula 



7 



O — R 



i 



o 




OR 



where the parameters A, Y, Z, R l5 R 2 and R 3 are as defined in the claim. Claim 
15 reads on a method of making prednicarbate when the conditions recited for 
Claim 1 are satisfied. 



Claim 1 6 reads on a method of synthesizing prednicarbate when the conditions 



recited for Claim 1 are satisfied including that A be 




OH 
- H 



Claim 17 claims a method for making a compound selected from the group 
consisting of compounds of the formula 



8 




z 

and compounds of the formula 




Z 



where the parameters A, Y, Z, R ly R 2 and R 3 are as defined in the claim. Claim 
17 reads on a method for making prednicarbate when the conditions recited for 
Claim 1 are satisfied. 



♦Claim 19 claims a method for making a compound selected from the group 
consisting of compounds of the formula 
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CH 2 — O — r R! 



C= O 




Z 



and compounds of the formula 

CH 2 — O — Ri 

I rt . 

c= o 




— C OR 2 

h O 



Z 



where the parameters A, Y, Z, Rj, R 2 and R 3 are as defined in the claim. Claim 
19 reads on a method for making prednicarbate when the conditions recited for 
Claim 1 are satisfied. 



A STATEMENT OF THE RELEVANT DATES AND INFORMATION 
PURSUANT TO 35 USC 156(g) IN ORDER TO ENABLE THE SECRETARY 
OF HEALTH AND HUMAN SERVICES TO DETERMINE THE 
APPLICABLE REGULATORY REVIEW PERIOD: 

The Effective Date of the IND application: January 22, 1982 

(30 days after the date of receipt by FDA) 

The IND number: IND 19,639 

The Date on which the. NDA was initially January 10, 1986 
submitted: (date of receipt by FDA) 

The NDA number: NDA 19-568 

The Date on which the NDA was approved: September 23, 1991 
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A BRIEF DESCRIPTION OF THE SIGNIFICANT ACTIVITIES 
UNDERTAKEN BY THE MARKETING APPLICANT DURING THE 
APPLICABLE REGULATORY REVIEW PERIOD WITH RESPECT TO THE 
APPROVED PRODUCT AND THE SIGNIFICANT DATES APPLICABLE TO 
SUCH ACTIVITIES: 

Hoechst-Roussel Pharmaceuticals Incorporated (HRPI) is an affiliate of Hoechst 
A.G. and is licensed by the latter to market the approved product in the United 
States. HRPI submitted an IND on December 14, 1981 (which became effective 
on January 22, 1982) and subsequently mailed out an NDA on January 2, 1986 
(received by FDA on January 10, 1986) and obtained approval of the NDA on 
September 23, 1991. The marketing applicant (HRPI) believes that it pursued its 
activities with due diligence throughout the regulatory review period, namely, the 
testing phase and the approval phase. Significant activities undertaken by HRPI 
during the regulatory review period are briefly described as EXHIBITS C-l and 
C-2. The former relates to the testing phase, whereas the latter relates to the 
approval phase. 
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A STATEMENT THAT IN THE OPINION OF THE APPLICANT THE 
PATENT IS ELIGIBLE FOR THE EXTENSION AND A STATEMENT AS TO 
THE LENGTH OF EXTENSION CLAIMED. INCLUDING HOW THE 
LENGTH OF EXTENSION WAS DETERMINED: 

Applicant believes that the subject patent is eligible for patent term extension 
pursuant to 35 USC 156(a) for the following reasons: 

(1) The term.of the patent has not expired before this application is being 
submitted. 

(2) The term of the patent has never been extended. 

(3) This application for patent term extension is submitted by an authorized agent 
of the record owner of the subject patent. 

(4) The product has been subject to a regulatory review period before its 
commercial marketing or use as evident from Paragraph 1 1 above. 

(5) The permission for the commercial marketing or use of the product after said 
regulatory period is the first commercial marketing or use of the product under 
the provision of FFDCA. 

Applicant believes that the subject patent is entitled to two (2) years of term 
extension. This length of extension has been calculated as follows. Details of the 
key days are presented in EXHIBIT D. 

(1) Number of days of the testing phase which is subsequent to the patent issue 
date is 1449 days (between 1/22/82 and 1/10/86); 

(2) Number of days of the approval phase subsequent to the patent issue date is 
2082 days (between 1/10/86 and 9/23/91); 

The sponsor of the subject IND and NDA acted in due diligence throughout the 
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testing and the approval phases as evident from the aforementioned EXHIBITS 
D-landD-2; 

(3) One half of the testing period (subsequent to the patent issue date and 
supported by due diligence) is 725 days; 

(4) The sum of the period recited under Paragraph 3 and the period recited under 
Paragraph 2 is 2807 days (modified regulatory review period); 

(5) The subject patent issued prior to September 24, 1984 (Effective Date of the 
1984 Waxman-Hatch Act including 35 USC 156); . 

(6) The date of approval of the subject NDA is September 23, 1991; 

(7) The original expiration date of the subject patent is December 30, 1997; 

(8) Tacking of the modified regulatory review period of 2807 days onto the 
original patent expiration date gives a HYPOTHETICAL EXPIRATION DATE 
of September 6, 2005. 

(9) However, the extension period is subject to the two (2) year limitation under 
35 USC 156(g)(6)(C), because (i) the patent was issued before the Effective Date 
of 35 USC 156; (ii) an action described in 35 USC 156(g)(6)(B), namely, the 
filing of IND was taken before said Effective Date; and (iii) the commercial 
marketing or use of the product has not been approved before said Effective Date;" 
and hence, the subject patent cannot be extended beyond December 30, 1999. 

(10) The patent term extension is also subject, under 35 USC 156(c)(3), to the 
fourteen (14) year limitation as to the net effective life of the patent after the 
NDA approval. This limitation dictates that the subject patent cannot be 
extended beyond S ep tember . 23 , 2005 ; 

(1 1) In light of the conclusions stated under Paragraphs 8, 9 and 10, the 
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controlling limitation is the two (2) year limitation recited under Paragraph 9. 
Thus, the extended expiration date of the subject patent is believed to be 
December 30, 1999, namely two (2) years after the original patent expiration 
date. Thus, obviously, the net extension period of the subject patent is believed 
to be two (2) years. 

(13) Applicant acknowledges a duty to disclose to the Commissioner of Patents 

and Trademarks and the Secretary of Health and Human Services under 37 CFR 
1 .765 any information which is material to the determination of entitlement to the 
extension sought herein. 

(14) THE PRESCRIBED FEE FOR RECEIVING AND ACTING UPON THE 
APPLICATION FOR EXTENSION: 

Please charge the Deposit Account Number 08-2445 (of Hoechst Celanese 
Corporation) in the amount of $600.00 as the fee covering the instant application 
for patent term extension. The Commissioner is hereby authorized to charge any 
additional fees which may be required, or credit any overpayment to Account No. 
08-2445. 

V 

(15) THE NAME, ADDRESS, AND TELEPHONE NUMBER OF THE PERSON 
TO WHOM INQUIRIES AND CORRESPONDENCE RELATING TO THE 
APPLICATION FOR PATENT TERM EXTENSION ARE TO BE DIRECTED: 

Please forward all inquiries and correspondence relating to this application for 

patent term extension to: 

Tatsuya Ikeda 

Patent Department 

Hoechst Celanese Corporation 
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Route 202-206 
P.O. Box 2500 

Somerville, New Jersey 08876-1258 
Telephone #: (908) 231-3341 

(16) A DUPLICATE OF THE APPLICATION PAPERS. CERTIFIED AS SUCH: 
A duplicate of this application papers is enclosed herewith. The undersigned 
attorney hereby certifies that said duplicate is a true copy of the original set of 
application papers. 

(17) DECLARATION OF ATTORNEY: 

I hereby declare that all statements made herein of my own knowledge are true; 
that all statements made on information and belief are believed to be true; that 
these statements are made with the knowledge that willful false statements and 
- the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Tide 18 of the United States Code and that such willful false statements 
may jeopardize the validity of this application; that I am a patent attorney 
authorized to practice before the United States Patent and Trademark Office; that 
by virtue of the enclosed POWER OF ATTORNEY duly signed by authorized 
representatives of Hoechst Aktiengellschaft, Federal Republic of Germany, I am 
the authorized designee of Hoechst A.G. for the purpose of submitting this 
application for patent term extension, and hence, have the general authority to 
submit and prosecute this application on behalf of Hoechst A.G.; that I have 
reviewed and understand the contents of this application being submitted; that I 
believe the instant patent is subject to extension pursuant to 37 
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CFR 1.710; that I believe, an extension of the length claimed is justified under 35 
USC 156 and the applicable regulations; and that I believe that the subject patent 
meets the conditions for term extension as set forth in 37 CFR' 1.720. 

Respectfully submitted, 



tsuya I$ed£ 



Tatsuya H^bda 

Attorney for The Record Owner of Patent 
(Reg. No. 28,776) 
Hoechst Celanese Corporation 
Route 202-206 
P. O. Box 2500 

Somerville, New Jersey 08876-1258. 
(908)231-3341 
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EXHIBIT A 
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7100004/91 



Dermatop 

(prednicarbate)* 
OINTMENT 0.1 % 



For dermatologlc use only- 
Not for ophthalmic use- 

DESCRIPTION: Dermatop* (prednlcarbate) Ointment 0.1% contains the norv 
halogenated prednisolone derivative prednlcarbate. The topical corticosteroids 
constitute a class of primarily synthetic steroids used topically as anti- 
Inflammatory and antf-prurftic agents. 

Each gram of Dermatop* Ointment 0.1% contains 1.0 mg of prednlcarbate in a 
base consisting of white petrolatum USP, octyldodecsnol NF, glycerol mono-, dl- 
and trioleate, glycerin, oleic acid, propylene glycol USP, butytated hydroxyanlsole 
NF, and citric acid USP. 

The chemical name of prednlcarbate Is l7-((ethoxycarbonyl)oxyH1p* 
nydroxy-2H1-oxopropoxy) pregna-1, 4-diene-3, 20-dione. Prednlcarbate has the em- 
pirical formula C, T H M 0» and a molecular weight of 488.56. 
The chemical structure is: 




CLINICAL PHARMACOLOGY 

Uke other topical corticosteroids, prednicarbate has antt-inflammatory, antipruritic 
and vasoconstrictive properties. The mechanism of the anti-inflammatory activi- 
ty of the topical steroids, in general, Is unclear. However corticosteroids are thought 
to act by the Induction of phosphollpase A2 inhibitory proteins, collectively 
called llpoconins. It is postulated that these proteins control the biosynthesis of 
potent mediators of inflammation such as prostaglandins and leukotrienes by in- 
hibiting the release of their common precursor arachidonic acid. Arachidonic acid 
Is released from membrane phospholipids by phosphollpase A2> 
Pharmacokinetics 

The extent of percutaneous absorption of topical corticosteroids Is determined 
by many factors including the vehicle and the Integrity of the epidermal barrier. 
Occlusive dressings with hydrocortisone for up to 24 hours have not been 
demonstrated to Increase penetration; however, occlusion of hydrocortisone for 
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wo hours markedly enhances penetration. Topical corticosteroids can be ab- 
•orbed from normal Intact skin while Inflammation and/or other disease processes 

£u*e^ Ointment 0,% indicate that 

Hi tolr Tthemedium range of potency as compared with other topical corticosteroids. 

£^a*rp? N Oin^em 0*1H E !S a medium potency corticosteroid indicated for the 
relief of the Inflammatory and pruritic manifestations of corticosteroid-responsive 
dermatoses. 

De^a^^^fn*ment 0.1% Is contra Indicated In those patients with a history of 
hypersensitivity to any of the components of the preparation. 
PRECAUTIONS 

Systemic absorption of topical corticosteroids can produce reversible 
hypothalamic-pitultary-adrenal (HPA) axis auppression with the potential for 
olucocorticosteroid Insufficiency after withdrawal of treatment. Manifestations 
of Cushing's syndrome, hyperglycemia, and glucosurla can also be produced in 
some patients by systemic absorption of topical corticosteroids while on treatment. 
Patients receiving a large dose of a higher potency topical steroid applied to a 
large surface area or under occlusion should be evaluated periodically for evidence 
of HPA axis suppression. This may be done by using the ACTH stimulation, A.M. 
plasma Cortisol, and urinary free Cortisol tests. 

Dermatop* Ointment 0.1% did not produce significant HPA axis suppression 
when used at a dose of 60 grams per day for a week in patients with extensive 
psoriasis or atopic dermatitis. 

However, If HPA axis suppression Is noted, an attempt should be made to withdraw 
the drug, to reduce the frequency of application, or to substitute a less potent 
corticosteroid. Recovery of HPA axis function Is generally prompt and complete 
upon discontinuation of topical corticosteroids. Infrequently, signs and symptoms 
of glucocorticosteroid insufficiency may occur requiring supplemental systemic 
corticosteroids. For information on systemic supplementation, see prescribing in- 
formation for those products. 

Children may be more susceptible to systemic toxicity from equivalent doses due 
to their larger skin surface to body mass ratios. (See PRECAUTIONS-Pedlatric Use). 
If Irritation develops, Dermatop* Ointment 0.1% should be discontinued and ap- 
propriate therapy Instituted. Allergic contact dermatitis with corticosteroids is 
usually diagnosed by observing failure to heel rather than noting a clinical exacer- 
bation as with most topical products not containing corticosteroids. Such an obser- 
vation should be corroborated with appropriate diagnostic patch testing. 
If concomitant skin Infections are present or develop, an appropriate 
antifungal or antibacterial agent should be used. If a favorable response does not 
occur promptly, use of Dermatop* Ointment 0.1% should be discontinued until 
the Infection has been adequately controlled, 
information for Patients . 
Patients using topical corticosteroids should receive the following information 

and instructions: , , 

1 . This medication is to be used as directed by the physician. It is for exter- 
nal use only. Avoid contact with the eyes. 

2. This medication should not be used for any disorder other than that for 
which It was prescribed. 
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3. The treated skin area should not be bandaged or otherwise covered or 
wrapped so as to be occlusive unless directed by the physician. 

4. Patients should report to their physician any signs of local adverse 
reactions. 

Laboratory Testa 

The following tests may be helpful In evaluating patients for HPA axis suppression: 

ACTH stimulation test 

A.M. plasma Cortisol test 

Urinary free Cortisol test 
Carcinogenesis, Mutagenesis, and Impairment of Fertility 
In a study of the effect of prednicarbate on fertility, pregnancy and postnatal 
development In rats, no effect was noted on the fertility or pregnancy of the parent 
animals or postnatal development of the offspring after administration of up to 
1X60 mgfltg of prednicarbate subcutaneous ly. 

Prednicarbate has been evaluated In the Salmonella reversion test (Ames test) over 
a wide range of concentrations In the presence and absence of an S-9 liver 
microsomal fraction and did not demonstrate mutagenic activity. Similarly, pred- 
nicarbate did not produce any significant changes in the numbers of mfcronuclei 
teen In erythrocytes when mice were given doses ranging from 1 to 160 mg/kg 

of the drug. 
Pregnancy 

Teratogenic effects: Pregnancy Category C. Corticosteroids have been shown to 
be teratogenic In laboratory animals when administered systemically at relative- 
ly low dosage levels. Some corticosteroids have been shown to be teratogenic 
after dermal application in laboratory animals. 

Prednicarbate has been shown to be teratogenic and embryotoxlc In Wlstar rats 
and Himalayan rabbits when given subcutaneously during gestation at doses 1900X 
and 45X, respectively, the recommended topical human dose, assuming a per- 
cutaneous absorption of approximately 3%. 

fn the rats, slightly retarded fetal development and an Incidence of thickened and 
wavy ribs which was higher than the spontaneous rate were noted. 
In rabbits, there was noted increased liver weights and slight increase in the fetat 
Intrauterine death rate. The fetuses delivered exhibited reduced placental weight, 
Increased frequency of cleft palate, ossification disorders in the sternum, 
omphalocele, and anomalous posture of the forelimba. 
There are no adequate and well-controlled studies in pregnant women on 
teratogenic effects of prednicarbate. Therefore, Dermatop* (prednicarbate) Oint- 
ment 0.1 % should be used during pregnancy only if the potential benefit justifies 
the potential risk to the fetus. 
Nursing Mothers 

Systemically administered corticosteroids appear In human milk and could sup- 
press growth, interfere with endogenous corticosteroid production, or cause other 
untoward effects. It is not known whether topical administration of corticosteroids 
could result tn sufficient systemic absorption to produce detectable quantities 
m human milk. Because many drugs are excreted in human milk, caution should 
be exercised when Dermatop* Ointment 0.1% is administered to a nursing 
woman. 
Pediatric Use 

Safety and effectiveness of Derm atop* Ointment 0.1% in children below 
the age of 10 years have not been established. Because of a higher ratio 
of skin surface area to body mass, children are at a greater risk than adults 
of HPA-axis-suppression when they are treated with topical corticosteroids. 



They are therefore also at greater risk of glucocorticosteroid Insufficiency 
after withdrawal of treatment and of Cushing's syndrome while on treatment. 
Adverse effects Including striae have been reported with inappropriate use 
of topical corticosteroids In Infants and children. (See PRECAUTIONS). 
HPA axis suppression, Cushing's syndrome, and intracranial hypertension 
have been reported In children receiving topical corticosteroids. Manifesta- 
tions of adrenal suppression In children include linear growth retardation, 
delayed weight gain, low plasma Cortisol levels, and absence of response 
to ACTH stimulation. Manifestations of intracranial hypertension include 
bulging fontanelles, headaches, and bilateral papilledema. 

ADVERSE REACTIONS 

In controlled clinical studies, the incidence of adverse reactions associated 
with the use of Dermatop* (prednicarbate) Ointment 0.1% was approximately 
14%. Reported reactions Included burning, prurltls, drying, scaling, cracking and 
pain and irritant dermatitis. 

The following additional local adverse reactions are reported infrequently with 
topical corticosteroids, but may occur more frequently with the use of occlusive 
dressings and especially with higher potency corticosteroids. These reactions are 
Hsted in an approximate decreasing order of occurrence: folliculitis, hypertrichosis, 
•cnefform eruptions, hypopigmentatlon, perioral dermatitis, allergic contact der- 
matitis, secondary Infection, skin atrophy, striae and miliaria. 

OVERDOSAGE •> " 

Topically applied corticosteroids can be absorbed In sufficient amounts to pro- 
duce systemic effects (See PRECAUTIONS). 

DOSAGE AND ADMINISTRATION 

Apply a thin film of Dermatop* Ointment 0.1% to the affected skin areas twice 
dally. Rub In gently. - 

HOW SUPPLIED 

Dermatop* Ointment 0.1 % Is supplied fn 15 Oram (NDC 0039401 0-1 5} and 60 gram 
(NDC 0039-001O60) tubes. 

Store at controlled room temperature (58 • 66*F or 15 * 30*C). 
The CAS Registry Number is 73771-04-7. 



•US Patent 4,242,334 



H0ECHST-R0USSEL 

Pharmaceuticals Incorporated 
Somerville. NJ 06876-1258 

KEG TM HOECHST AG 



Dermatop REG TM HOECHST AG 



* 710000 
Edition 4/91 



7 



r' 

u 

United States Patent 

Stache et aL 



119] 



[54] CORTICOID 17-CALKYL CARBONATES) 
AND PROCESSES FOR THEIR 
PREPARATION 

[75] Inventors: Ulrtch Stache, Hofbcim am Taunus; 

Werner Fritach, Bad Soden am 
Taunus; Hani G. Alpennann, 

KSnigstein all of Fed. Rep. of 

Oennany 

Hoeehst Aktfengeadlacliaft, 
Frankfurt am Main, Fed. Rep. of 
Germany 

pi] Appl. No.: 930,194 
[22] Filed: Aag.2,1978 
[30] Foreign Application Priority Data 



[73] Assignee: 



An*. 4, 1977 [DEJ Fed. Rep. of Germany 



2735110 



151] 
152] 



[58] 
[561 



IntCL' 
U«S* ^3* •**•*» 



A61K 31/56; C07J 7/00 
424/243; 260/239.55 D; 



260/239.55 R; 260/397.45; 260/239.5; 

260/397.47 

Field of Search ~ 260/239.55 D, 397.45; 

424/243 



References CUed 
U.S. PATENT DOCUMENTS 



3,152,154 10/1964 ErcolietaL- 

3,422,193 1/1969 Shapiro et aL 

3,558,675 1/1971 Sarett et al. - 

3,621,014 11/1971 Stache etal. . 



_ 260/397.45 
260/239.55 D 
_ 260/397.47 
260/239.55 D 



[45] 



EXHIBIT B 

4,242,334 

Dec 30, 1980 



260/397.45 



3,891,631 671975 Fhfllipps et al. « 

OTHER PUBLICATIONS 
Chem. Abstracts, vol 72 (1970% Psr. 12,998f. 

Primary Examlner—Whett L. Roberts 

Attorney. Agent, or Flfrm-Curtis, Moms A Safford 

[57] ABSTRACT 

What is disclosed is corticoid 17-<«Ikyl carbonates) of 
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CORTICOID 17KALKYL CARBONATES) AND 
PROCESSES FOR THEIR PREPARATION 



) 2 

in which Rs denotes Ct-O-alkyl, phenyl, methyl- 
phenyl, ethylphenyl, fluorophenyl, bromophenyl or 
chlorophenyl, R2 denotes a branched or unbranched 
alkyl radical having 1 to 8 C atoms and R3 denotes 
The invention relates to novel steroid 17-<alkyl car- 3 hydrogen, methyl in the a- or 0-position, fluorine or a 
bonates) of the formula I methyl group which is optionally substituted by one or 

two fluorine atoms, and in which additional double 
CH 2 _o-Ri 1 bonds can be present in the 1,2- and/or 2,3- and/or 6,7- 

and/or 9, 1 1 -position, and in which 



10 




IIIMIO-c-O-Rj 



r 



15 



in which A denotes the groupings 



H OH H 

/ / / 

C IHIIH. C IIIIIH. C IIIHOH 



20 



25 



or C=0 or, if a double bond is present in the 9, 1 1 -posi- ates) of the formula 
tion, C— H, Y denotes hydrogen, fluorine or chlorine, Z 
denotes hydrogen, chlorine, fluorine or a methyl group, 
R 1 denotes hydrogen, an acyl radical of the formula II 



denotes a pyrazole ring which is fused to the 2- and 
3-positions of the 3-deoxo-ster oid skeleton and can op- 
tionally carry a Ci-C4-alkyl group or an optionally 
halogen-substituted phenyl group^on one of the two N 
atoms. 

The invention also relates to a process for the prepa- 
ration of compounds of the formula I, which comprises 
hydrolyzing corticosteroid 17,21-(dialkyl orthocarbon- 



o 
■ 

-C-<CH 2 )„-R 4 



in which R 4 denotes hydrogen or a straight-chain or 
branched aliphatic hydrocarbon radical having 1-10 C 
atoms or a cycloaliphatic hydrocarbon radical having 
3-8 C atoms and n represents the numbers 0-4, or, if 
n#0, R 4 represents halogen or a radical of the formula 40 




ch 2 o . 

0=0 /\ 

1 1 1 1 1 1 IO or 2 



0R2 n 



in which A, Y, Z, 



2. 



— N 



\ 

\ 



45 



►3 



in which R' and R" are identical or different and denote ^ _ , . . . . . . . m , . f 

hydrogen or alkyl radicals having I-* C atoms, or R' R2 «d R3 tav« .the meaning indicated under formula I 

and R'' together with the nitrogen atom represent a 50 and in which additionid double bonds can be present in 

uturated heterocyclic structure having 5-7 members, the 1,2- and/or 2,3- and/or 6.7- and/or 9,1 l-position to 

or R 1 denotes a carbonyloxyalkyl radical of the formula ateroid 17-(monoalkyl carbonates) of the formula III 
III 



o 

— C— O— <CHj)„— R4 



III 



55 



CH 2 OH 
C«=0 



in 



in which n and R 4 have the indicated meaning and 
R*9&H when n is and can denote only halogen when 60 
n is 2-4, or an aliphatic or aromatic sulfonic acid ester of 
the formula IV \ 



( 



o 

D 

■S-R3 

II 
O 



IV 




in imo— C— O— R 2 



65 



and then reacting these, in the 2 l-position, with carbox 
ylic acid halides or carboxylic acid anhydrides contain 
ing the radical 
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rinc atom oriented in the corresponding configuration 
can be used. 

A In the first reaction stage of the process, that is to say 

— c— (CH 2 )«— m proton-catalyzed hydrolysis of the steroid 17a,21- 

5 (dialkyl orthocarbonate) to a corresponding steroid 
or with halogenoformates containing the radical 17a-{monaalkyI carbonate)-2I -hydroxy compound, 

preferably a carboxylic acid, such as, for example, for- 
O mic acid, acetic acid, propionic acid, butyric acid, vale- 

-C-o-(CH 2 ),-R4 ™ acid, oxalic acid, maleic acid, fumaric acid, succinic 

10 acid or adipic acid, or an organic sulfonic acid, such as, 
or with aliphatic or aromatic sulfonic acid halides con- for example, p-toluenes ulfonic »cid^ be ^^n|c 
tainint the radical «cid or ^ or o- or m-chloro- or ^romo-benzenesulfonic 

6 acid, or an inorganic acid, such as, for example, hydro- 

chloric acid, sulfuric acid, carbonic acid or nitric acid, is 

H 15 used. The course of the reaction to give the desired 

— jj-Rj, steroid 17a-<monoalkyl carbonate)-2i-hydroxy com- 

O pounds is the more specific the weaker the acid, that is 

to say the closer the pH vaue approaches a value of 7. 
in which formulae R4 and R5 have the abovementioned This is the more surprising since both of the alkoxy 
meanings, to give steroid 17-(alkyl carbonates) of the ligands linked to the carbon atom of the orthocarbonic 
formula I and, if Ri^H, optionally oxidizing a OH tcid grouping are equivalent, that is to say are not un- 
group in the 11-position to a keto group by conven- equivalent as, for example, in the case of the formally 
tional methods. similarly structured Ha^l -steroid -carboxylic acid or* 

Amongst the meanings indicated for the radicals R2, thoesters, and are thus not able to develop or induce the 
R4and R5, the following are preferred: regiospecificity associated with the latter ligands with 

For R 2 : alkyl having 1-5 C atoms, respect to a preferred splitting of the orthoester. In 

For R4: hydrogen, alkyl having 1-10 C atoms, cycloal- or(Jer tQ lhc pH tQ the desired va j uc w j t h the said 
kyl having 3-6 C atoms or, if n=£0, fluorine, chlorine, ^ k fa frcqucnt i y appropriate to add water and/or 
bromine or a piperidine radical, and . Jc solvcnts> 8uch ^ for example, alcohols, 

For R 5 : methyl, ethyl, propyl, pheny I and teatet ^ • Uc cth dialkylformamides, dialk- 

•ybsututed phenyl niUb ^^J^ sub " ylsulfoxides or hexamethylphosphoric acid triamide, for 
~ ! 11^ I in dilution and, in addition to the dilution effect, a catalytic 

JSXyZ SS2 r ° nn "" ' " « «*? » -5 *«*-•' *. *m 

The steroid 17a,21-(dialkyl orthocarbonates) of the " <™jrse of reaction is fluently produced, 

formula II required as starting substances are known The course of reaction in the desired direction is 

and can be prepared, for example, according to German appropriately followed by thin layer chromatography. 

Pat. No. 1,668,079. Suiting materials which can be used It is advantageous to discontinue the reaction, by neu- 

are in particular the 17a,21-(dialkyl orthocarbonates) of tralizing, for example with dilute ammonia, or adjusting 

the following 17a,21-dihydroxy-steroids and -corti- 40 the pH to values above 7, when the thin layer diagram 

coids: cortisone, hydrocortisone, Reichstein's substance indicates, after optimum formation of the desired ste- 

S, prednisone, prednisolone, 6a-methy!prednisolone, roid 17a-<monoalkyl carbonate)-21-hydroxy com- 

16a- or 16/?-methyIprednisolone, 9a-fluoro-^ or 9a- pounds, that these are being isomerized to the steroid 

chloro-prednisolone, 16-methyleneprednisolone, 6a t 9a- 17a-hydroxy-21-(monoaIkyl carbonate) compounds 

difluoroprednisolone, 6a-methyl-9a-fluoro-predniso- 45 which are not desired. 

lone, 6a-fluoro-prednisolone, 9a-fluoro-I6a-methy1- Preferably, the corticoid 17,21-(orthoalkyI carbon- 

prednisolone, 9a-fluoro-prednisoIone, 9a-fluoro-16a- a te) is dissolved in a carboxylic acid, such as, for exam- 

methyl-prednisolone, 9a-fluoro-prednisolone, 9a- pj C( j n acetic acid or propionic acid, preferably about 

fluoro-16-methyl-prednisolone, 6a-fluoro-16a-methyl- q j lo j % G f water is added and the mixture is allowed 

prednisolone, 6a-fluoro-160-methyl-prednisolone, 6a- 50 ^ rcact f orU pto about 8 hours at a temperature of 0* up 

fluoro-16-methyIene-prednisolone, 6a,9a-difluoro-16a- to thc 5^1^ poj nt Q f t h c acid or solvent used. When 

methyl-prednisolone, 6o,9a-difluoro-16^-methyl-pred- optimum formation of the desired product has been 

nisolone, 6a t 9a-difluor^l6.methylene-predn^lone, dcterm i ne d in the thin layer chromatography diagram, 

9a.fluoro^lte^imethyIprednTOlone, the reacUon mixture is stirred into water or sodium 

difluoroprednisolone, ,7 £ 21 ;?i^ 55 chloride solution, the resulting mixture is neutralized, 

pregnadiene-3 f 2(Wione, l7 ^ M *^E2ilf for with «* ueous ammonia or anothcr wcak 

2"£2>2^^ 3 S^^vSm ™» cithcr Precipitate is filtered off or the 

tic^terone, corticosterSne, I6a-methyl<orticosterone, 60 organic solvents, the extract is evaporated and the re- 

9a-nuoro-!6a.methyl<orticosterone, 6a,9a-difluoro- «ult.ng products are recrystal .zed and chromato- 

I6a-methylcorticosterone, 6a-fluoro-16a-methyl-cor- graphed, if starting material is still detectable, or 21-(al- 

ticosterone, 6,16a-dimethyl-4,6-pregnadiene- kyl carbonate) is already detectable, in the thin layer 

110 f 17cu21-triol-[3,2-c]-2'-phenylpyrazote and -2'-p- chromatography diagram, if necessary on silica gel or 

fluorophenylpyrazole and their analogs substituted by 65 aluminum oxide. 

fluorine in the 9a-position. Furthermore, those of the Depending on whether a 21 -(alkyl carbonate), a 21- 

aaid corticoids which contain, in place of a 6a-fluoro (carboxylic acid ester) o- a 21 -(alkyl- or aryl-sulfonic 

and/or 9a-fluoro and/or 1 10-hydroxy group, a chlo- acid ester) of the basic corticoid 17-(alkyl carbonates) is 
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to be prepared, the 21-hydroxy group can be reacted rated or purified by recrystalhzation or by chromatog- 
with the acylating agents customary for this purpose: raphy. Frequently, intensive digestion in an organic 
(a) In order to prepare 21-{alkyl carbonates), alky) solvent which dissolves the reaction product as little as 
chloroformates of the formula possible or does oot dissolve it at all, such as diethyl 

3 ether or cyclohexane or a mixture of these components, 
a— c— o-(CH2)«— m. * also suffices for further purification of the reaction 

B " products. 

° A hydroxyl group in the 1 1 -position can optionally be 

oxidized to a keto group by conventional methods, 
in which Ra has the meaning indicated under formula I, , preferably, this oxidation is carried out with chromium 
are preferably used. Preferably, methyl chloroformate, fa m ^ med \ U m and in an inert organic sol- 

ethyl chloroformate, propyl chloroformate or butyl ycm 

cWoroformate is used. The products ofthe process possess valuable pharma- 

<b) In order to prepare ^2Hcarboxyhc acid esters). ^ properties. In parti^uJaTthey have a very 

ether carboxyhc acid hahdes of the formula 15 £Xful Io£ and topicd antiphlogistic action and 

with some of them the ratio of the local to the systemic 
H*i— c— <CH2)«— m. anti-inflammatory action is advantageous as can be de- 

O duced from pharmacological standard tests. 

The products can be used in veterinary therapy and 
in which Hal represents CI, Br or 1 and R4 has the mean- 20 human therapy, in the form of suspensions, ointments, 
ing indicated under formula I, or carboxylic acid anhy- creams, sprays and the like, for the treatment of inflam- 
drides of the formula (OC— <CH2)/r-R4)20, in which matory dermatoses of very diverse cause. For topical 
R4 has the meaning indicated under formula I, are pref- application, they can be administered in the form of 
erably used. For example, acetyl chloride or acetic crystal suspensions— for example in the case of intraar- 
anhydride, propionyl chloride or propionic anhydride, ticular injection. It is to be emphasized that it is p&rticu- 
butyryl chloride or butyric anhydride, valeryl chloride lar advantageous for the local and topical therapy form 
or valeric anhydride, cyclopropanecarboxylic acid that the products, because of their advantageous ratio of 
chloride, cyclopentylpropionyl chloride or oenanthyl the local to the systemic antiphlogistic action, are able 
chloride can be used. to give rise to virtually only slight systemic side effects 

(c) In order to prepare 21<sulfonic acid esters), sul- CVC n in the case of high dosage and long term therapy, 
foniq acid halides of the formula CI— SO2— R5, in i n addition, the products employed have a significantly 
which R5 has the meaning indicated under formula I, better stability to acid than do the cyclic corticoid 
can be used. Preferably, methanesulfonyl chloride and 17,21-orthocarbonates on which they are based. This 

0- , m- or p-toluenesulfonyl chloride are employed. fact h D f decisive importance for a reliable use, in accor- 
For the se^nd process stage, the steroid component dancc with th erapy, G f the products according to the 

is dissolved in an inert solvent, such as, for example, in invention 

an ether, such as dioxane, tetrahydrofurane or diglyme, Fof cxlcrna , treatment ointments, creams, suspen- 

or an optionally halogenated hydrocarbon, such as ben- sjons ^ thc , ike GOnt ^ ng om to 2 % by weight of 

zene, toluene, cyclohexane, methylene chloride or chlo- ^ ingredient are used. In the case of topical admin- 

reform, or m a mature of these soWent^ In order to «° fa . » ta ft fonn f ^ (non injections 

remove the hydrogen halide acid formed dunng the do$cs of . , t0 100 mg are used. 

reaction, 1-1,000 mole ^uivalents of a ertiary base ^ f ^ rcmarks $hould made . 

such as, for example, pyridine, quinohne, tnethylamine f . JJJL , • w 

or dimethylaniline, are added. However, an inorganic rc !£? cl 01 ™ c l =^ m P ,cs given t>eiow _ 

base, such as sodium bicarbonate or calcium carbonate, <3 ™ c m * im * P^nts were determined in a Tottoh ap- 

can also be used to remove the acid. Subsequently, »^ M f <*~' ^J^f m n0t co 7^ ted * p 

1- 200 mole equivalents, preferably 1-3 mole equiva- ™« IR »P? tra Jf n KBr > wc ' c ' ecorded f usin * » Per * 
lenu, of one of the abovementioned acylating Tgents, Mteier 52 1 grating spectrophotometer In each case 
optionally dissolved in one of the abovementioned sol- ? nlv th ' characteristic bands are given. The UV spectra 
vents, is added dropwise at a temperature between » On methanol) were recorded using a Beckman DK I A 
-40* C and the boiling point of the solvent used, pref- »pcctrophotometer. The investigations by mass spec 
erably between 0* C and 25* C The reaction mixture is *r<»copy (MS) were earned out using the MS 9 appara- 
then left to stand for one to 120 hours at a temperature tus (Messrs. AEI). 

between -40* C and the boiling point of the solvent, Ready-to-use silica gelFj* plates (Messrs. Merck) 
preferably between 0* C and 23* C. 35 were used for thin layer chromatography (TLC). 

When carboxylic acid anhydrides are used as the Unless otherwise stated, the solvent used was methy- 
ftcylating agents, it is frequently advantageous to carry kn* chloride: methanol^ 19:1. In each case, developing 
out the reaction without the addition of solvents. As a was carried out once. The spots were rendered visible 
rule it suffices merely to add the organic base, prefcra- by spraying with 10% strength methanolic sulfuric acid 
bly pyridine, to the acid anhydride used in excess. 60 and by heating to 100' C. The R/values are always to be 

For working up, the reaction mixture is poured into understood as only relative values. Silica gel 60, particle 
water, to which sodium bicarbonate has optionally been size 0.063-0.2 mm (Messrs. Merck), was used for col- 
added, whereupon the reaction products precipitate, umn chromatography, 
generally in crystalline form, frequently only after pro- py ampi p 1 

longed standing. Reaction products which have re- 65 CAAMrLC 1 

mained oily are concentrated by extraction by shaking (a) A solution of 3 g of dexamethasone 17,21 -(diethyl 
with a suitable extracting agent and evaporating the orthocarbonate) in 120 ml of glacial acetic acid and 0.6 
extract If necessary, the reaction product can be sepa- ml of water is left to stand for 5 hours at 22* C. Monitor- 
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tng by TLC showed that an o^Jum amount of the the resulting mixture u ^^J^ 
desir* dexamethasone 17<ethyl carbonate) was pres- ride, the orgaiucj phase is ^^.^^^^t 
exit after this time. The reaction mixture is poured into vent is evaporated in vacuo and 1.4 g of dexamethasone 
1.5 I of water, the pH of which had been brought to 5 17^1-bis-[cthyl carbonate] with a melting point oi 
with ammonia solution, and a crystalline precipitate 5 202*-204* C. are obtained. 

separates out After filtering ofT, washing with water In TLC the product still shows weak secondary 
and drying, 1.8 g of dexamethasone 17-<ethy] carbonate) spots at Ry*=0.47 and 0.33, in addition to the strong 
with a melting point of 154* (Tottoli) are obtained after main spot at R/^0.57. In order to prepare the product 
digesting. The residual aqueous filtrate is extracted with in a very pure form, the reaction product is therefore 
methylene chloride. After distilling off the solvent, a 10 fractionated by chromatography on silica gel (3x10 cm 
foamy residue remains and this is made to crystallize column) using acid-free methylene chloride as the ab- 
from diisopropyl ether and gives a further 1.2 g of dexa- aorbent and eluting agent. The fractions in which exclu- 
methasone 17<ethyl carbonate) with a melting point of aively the desired process product is identified on the 
152* C The two preparations of 1.8 and 12 g are com- basis of the TLC diagram (R/=0.57) are combined and 
bined and recrystallized from ethanol. 15 crystallized from ethanol/ether. 

Melting point 156* C. (Tottoli) 1.2 g of dexamethasone 17,21-bis-(ethyl carbonate) 

Characteristic IR bands: 3,440, 2,940, 2,880, 1,735, a melting point of 210* C. are obtained. 

1,720, 1,660, 1,610 and 1,265 cm- 1 TLC: Rp=0.57 (no secondary spots!) 

Mass spectrum: molecular weight peak at M«: 464 ir. 3,420, l f 735, 1,660, 1,610 and 1,260 cm- 1 

TLC: R/=0.43 20 (b) 1.4 g of dexamethasone 17-(ethyl carbonate) are 

(CH2CI2: CHiOH= 19:1) reacted with 1.1 g of methyl chloroformate instead of 

(b) A solution of 4 g of dexamethasone 17,21- chloroformate, and the product is worked up, in 
(dimethyl orthocarbonate) in 250 ml of glacial acetic ^ t %ame way ^ described under Example 2(a). 

acid and 1 ml of water is left to stand for 15 minutes at Dexamethasone 17-(ethyl carbonate)-2Kniethyl car- 
20* C. and then stirred into 2.5 1 of half-saturated so- 25 bonate) is obtained. 

dium chloride solution. After analogous working-up !R . 3 420, 1,740, 1,665, 1,615 and 1,260 cm- 1 
and further treatment as indicated under Example (1) (c) 1.4 g of dexamethasone 17-(ethyl carbonate) are 
(a), 3.2 g of dexamethasone 17-(methyl carbonate) are rca cted with 1.2 g of propyl chloroformate instead of 
obtained. et j, y l chloroformate, and the product is worked up, in 

Mass spectrum: M+: 450 30 ^ t SBmt way as described under Example 2(b). 

TLC: Ry=0.42 Dexamethasone 17-(ethyl carbonate)-21-(n-propyl 

(c) A solution of 4.5 g of dexamethasone 17,21-(di-(n- carbonate) is obtained. 

propyl) orthocarbonate) in 280 ml of glacial acetic acid IR . 3420( 1>735j 1660( 1615 md 12 65 cm" 1 
and 1.2 ml of water is left to stand for 5 hours at 20 C. ^ j 4 g of dexamethasone 17-(ethyl carbonate) are 
and poured into 4 1 of half-saturated sodium chloride 35 rcactC( j 1.3 g of n-butyl chloroformate instead of 
solution. The supernatant liquor is decanted from the ethy , chloroformate, and the product is worked up, in 
oily precipitate and the oil is taken up in methylene ^ samc way M descri bed under Example 2(b). 
chloride and washed with water. After distilling off the Dexamethasone 17-(ethyl carbonate)-21 -(n-butyl car- 
solvent, 3.3 g of dexamethasone 17-(n-propyl carbon- tonatt) j s obtained. 

ate) are obtained in the form of an amorphous foam 40 IR: 3 420, 1,735, 1,660, 1,610 and 1,265 cm* 1 
which is employed in the subsequent reactions without (c) , 4 g of d cxamet hasone 17-(ethyl carbonate) are 
further treatment. ^ reacted with 1.2 g of iso-propyl chloroformate instead 

Characteristic IR bands: 3,440, 1,730, 1,655, 1,610 and of cthy , chloroformate, and the product is worked up, 
1,240 cm -1 j n fa same way 35 described under Example 2(b). 

Mass spectrum: M + = 476 45 Dexamethasone 17-(ethyl carbonate)-21-(isopropyl 

TLC: R/= 0.42 carbonate) is obtained. 

(d) 4.5 g of dexamethasone 17,21-(di-(n-butyl) ortho- , R . 3420 1735( , 665 , 615 ^ i >2 65 cm-' 
carbonate) are reacted, and the product is worked up, in ^ 5 m | of mcl hanesulfonyl chloride are added drop- 
the same way as described in Example (1) (c). After wisc ft| * C. to a solution of 3 g of dexamethasone 
digesting with diisopropyl ether, 2.9 g of dexametha- 50 n^cthyl carbonate) in 35 ml of absolute acetone and 12 
•one 17-(n-butyl carbonate) with a melting point of 92 m , of absoIulc pyridine. After stirring for 20 hours at 0* 
C. are obtained. t0 22* C. (the temperature is allowed to rise gradually), 

IR: 3,430, 1,730, 1,655, 1,605 and 1,270 cm-" At mixture is poured into water and the resulting mix- 

(e) 4.5 g of dexamethasone 17,2Hdi-(n-pentyl) ortho- turc u cxtraclcd with methylene chloride, the organic 
carbonate) (melting point 106 C), prepared from dexa- 55 phasc ^ wa5 hed and the extraction agent is concen- 
methasone and tetra-n-pentyl orthocarbonate according in vacuo ^ & chromatographed on 
to German Pai. No. 1,668,079, are reacted, and the gcl (4xl4 cm ^,1^) using methylene chloride 
product is worked up, in the same way as described in M thc c , uting tgcnt ^ fraclions which m purc ac . 
Example (1) (c). 3.4 g of amorphous dexamethasone coding to TLC and have R/*=0.62 are combined and 
17-<n-pentyl carbonate) are obtained. 60 cryfU lHzed from ethanol/ether. 

IR: 3,440, 1,735, 1,660, 1,610 and 1,275 cm- > 2 .6 g of dexamethasone 17-(ethyl carbonate)-21- 

EXAMPLE 2 methanesulfonate with a melting point of 193* C. are 

obtained. 

(a) A solution of 1 . 1 g of ethyl chloroformate in 9 ml Mass 8pectrum: m + = 542 
ofdioxane b added dropwise at about O'C. to a solution 65 !R: 3(430( l>730( 1(655( 1(610f i,600 f 1,350. 1,265, 
of 1.4 g of dexamethasone 17-(ethyl carbonate) in 3 ml 11?0 ^ 1030 cm _i 

of absolute dioxane and 4.5 ml of pyridine. After stirring ^ 0.3 m | f cyclopropanecarboxylic acid chloride is 
tor 5 hours at 0' C. the mature is poured into about 300 MtA dropwisc t0 a tfhtiixm of 1 g of dexamethasone 
ml of half-saturated aqueous aodium chloride solution, i 7 ^ cthy i carbonate) in 12 ml of absolute pyridine. After 
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stirring for 24 hours at 20* C., the mixture is poured into temperature, the mixture is poured 

water/Nad solution and the precipitate is filtered off. saturated aqueous sodium chloride solution and the 

Yield 1 g. After chromatography on silica gel (2 X 10 cm crystalline product which has precipitated out is filtered 

column) with methylene chloride, optionally with the off, washed with water and dried. 1.2 g of crude dexa- 

addition of 2% of methanol, the fractions having only 5 methasone 17,21-bis-lmethyl carbonate] are obtained 

one spot at R/=0.6 are combined and crystallized from m ^ this is chromatographed on silica gel (3x13 cm 

ethanol/ether. column) with methylene chloride. The fractions which 

730 mg of dexamethasone 17^(cthyl carbonate)-21- Aow on j y onc point at R/=~0.55 in TLC are com- 

cyclopropanecarboxylate with a melting point of 219* bincd and crystallized from alcohol/ether. Dexametha- 

C are obtained. 10 n,21-bis-(methyl carbonate) with a melting point 

IR: 3,440, 1,730, 1,660, 1,610 and U60 cm-» of 2SQ . c b Stained. 

MS spectrum: M+ =532 TLO R/=0 55 

(h) 0.26 ml of propionyl chloride is added dropwise at ' ' f " . 655 . 610 1440 and 1,275 cm- 1 

0- C to a solution of 1 g of dexamethasone 17-(ethyl J* *?J n SftV-SM 

carbonate) b 1 12 ml of pyridine and the mixture is then 13 ^^SSSi»i^ of ethyl chloroformate in 2.7 

stirred for 3 hours at 20* C. It is poured into water and W * «»u u ° n ui ui tt « * j nm^o 

SSalized with dUute hydrochloric acid, the oil which ■} of dioxane is ^f^^^^^ 

has precipitated is separated off and taken up in methy- of dexamethasone 17<methyl carbonate), whic 1 ac- 

kne chloride, the resulting solution is washed with cording to TLC is a smgle compound, m 4.5 ml of diox- 

water, concentrated in vacuo and chromatographed as ^ ane and 2.8 ml of pyridine, at and wh! r stirring, 

indicated in Example 2 g and the residue is recrystal- After stirring for a further 16 hours at 0* C, the mixture 

|i*t*^ from ether. » stirred into aqueous sodium chloride solution and the 

817 mg of dexamethasone 17-(ethyl carbonate>21-n- crystalline product which has precipitated out is filtered 

propionate with a melting point of 220*-222 # C. are off, dried (710 mg) and recrystallized from aceto- 

obtained; 25 ne/ether. 630 mg of dexamethasone 17-(methyl car- 

TLC: R/=0.6 bonate)-21 -{ethyl carbonate) with a melting point of 

IR: 3,450, 1,730, 1,660, 1,610, 1,600 and 1,260 cm- 1 249* C, which according to TLC is a single compound 

MS spectrum: M+ =520 (R--0.53), are obtained. 

CO 1 8 of dexamethasone 17-(cthyl carbonate) are IR: 3>460( 1(7 40 ( i ( 655, 1,610, 1,440 and 1,265 cm-" 
reacted with acetyl chloride instead of propionyl chlo- ^ Mass 8pcc trum: M + = 522 

ride, and the product is worked up, in the same way as 700 mg of dexamethasone 17-(methyl carbonate) 

1 1 are reacted (1) with 600 mg of n-propyl chloroformate, 
(ethyl carbonate)-2l-acetate with a melung point of (2) ^ 65Q mg of n . butyJ chloroformate, (3) with 600 

^fl" 2 ^!Jr ™ , a a i «« i mg of iso-propyl chloroformate and (4) with 650 mg of 

IR: 3.460, 1,740, 1,660. 1,610 and 1.26 cm-' £ , ^ h)o ^ formate> to$tead of wilh ethy , ch , or o- 

The same product » whe. M^ Jt tl formate, «"» product is worked up, in the same way 
anhydride are chosen instead of acetyl chloride and the . ^ J... . cl a „„u i n%\ 

E?E^\<X^ aW C ^° g0US " S ^S^i ^'xamethasone 17-(methyl 

ac£l with 0.3 ml of butyryl chloride instead of propio- 40 "-(methyl c^bonate^Hn^butyl carbonate), (3) dexa- 
nyl chloride, and the product is worked up, in the same methasone 17«ncthyl carbona e)-2 K^o-propyl car- 
way as described under Example 2(h). bonate) and (4) dexamethasone 17-(methyl carbonate)- 

Dexamethasone 17-(ethyl carbonate)-21-butyrate 21-(iso-butyl carbonate) is thus obtained in each case, 
with a melting point of 202*-205* C. is obtained. <d) 3 g of dexamethasone 17-(methyl carbonate) are 

(k) 1 g of dexamethasone 17-<ethyl carbonate) is re- 45 reacted with methai. xulfonyl chloride, and the product 
acted with 0.4 ml of valeryl chloride instead of propio- is worked up, in the same way as described in Example 
nyl chloride, and the product is worked up, in the same 2 (f)< 

way as described under Example 2(h). 2.4 g of dexamethasone 17-(methyl carbonate)-21- 

Dexamethasone 17-(ethyl carbonate)-21 -valerate is methanesulfonate with a melting point of 210*-2 14* C. 

obtained. 50 (decomposition) are obtained. 

IR: 3,460, 1,735, 1,660, 1,610 and 1,260 cm" 1 MS spectrum: M+=528 

(1) 1 g of dexamethasone 17-(ethyl carbonate) is re- (e) 0.5 ml of cyclopropanecarboxylic acid chloride, 
acted with 1.28 g of cyclopentylpropionyl chloride, dissolved in 1 ml of dioxane, is added dropwise to a 
dissolved in 3 ml of absolute dioxane, instead of cyclo- solution of 600 mg of dexamethasone 17-(methyl car- 
propanecarboxylic acid chloride, and the product is 55 bonate) in 3 ml of pyridine and 5 ml of dioxane, atO'C. 
worked up, in the same way as described under Exam- and while stirring. After stirring for 5 hours at 20* G, 
pie 2(g). the mixture is poured into water/sodium chloride solu- 

645 mg of dexamethasone I7-(ethyl carbonate)-21- tj on t h c precipitate is filtered off. Yield 510 mg. 
cyclopentyl-propionate with a melting point of 202* C y^ft cr chromatography analogous to that indicated in 
are obtained. 60 Example 2 (g), dexamethasone 17-(methyl carbonate)- 

IR: 3,440, 1,735, 1,660, 1,600 and 1,265 cm-" 21 -cyclopropanecarboxylate with a melting point of 

MS spectrum: M+ «588 274* C. is obtained from acetone/ether. 

EXAMPLE 3 IR: 3 » 460 - l * 735 * l ' 655 » , » 610 « *' 435 and 1,270 cm_l 

. m . . . . r . . x« MS spectrum: M+ = 518 
(a) A soluuon of 0.32 ml of methyl chloroformate in 65 Q 2 ^ Qf opiony , ch i oridc in i m i G f dioxane is 

2 ml of absolute dioxane is added dropwise at C. to a dropwisc al * to a solution of 700 mg of dexa- 

solution of 1 g of dexamethasone 17-(methylcar^nate) mcthasone l7Kmcl hyl carbonate) in 8.4 ml of pyridine 

m 6 ml of absolute dioxane and 4 ml of i rt^ute pyiv J tf f 3 hours al 2r c h is 
dine, while stirring. After stirring for 5 hours at room 
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poured into water and neutralized with dilute hydro- 2Kisopropyl carbonate), (5) d «™J^ 

Storic Lcid and the precipitate is filtered off, washed pyl carbonate^ Kisobutyl «rt»n^ (6j Je»»Mha- 

wStJ water and dried P In She case of a further batch. tone ^-propyl ca^^ 

with which the reaction product has precipitated as an .one 17-(n-propyl *^ te ^P"^^ 

oil, the oil is separated off and taken up in methylene 5 methasone 17<n-propyl carbonaU>21-butyrate ( (9) 

chloride and the solution is washed with water and dexamethasone 17-(n-propyl carbonate>21 -valerate, 

concentrated in va$uo. The reaction product obtained (10) dexamethasone 17-(n-propyl carbonate)-21-cyclo- 

in each case is chromatographed as indicated in Exam- propanecarboxylate and 1 1) dexamethasone 17-(n-pro- 

ple 2 g. After recrystallization from acetone/ether, 550 py i carbonate>21-cycIopenty .propionate is obtained m 

mg of dexamethasone 17-(methyl caibonate)-21-n-pro- 10 each case. 

pionate with a melting point of 260* C are obtained. ( c ) 3 g f dexamethasone 17-(n-propyl carbonate) are 

IR; 3,460, 1,735, 1,655, 1,610, 1,435 and 1,270 cm-l ^th methanesulfonyl chloride, and the product 

MS spectrum: M+ = 506 is worked up, in the same way as described in Example 

(g) 700 mg of dexamethasone 17-(methyl carbonate) 2 (f). After crystalliiation from acetone/ether, dexa- 

are reacted (1) with 0.2 ml of acetyl chloride, (2) with 15 mettm$one n^n-propyl carbonate)-21-methanesulfon- 

0.3 ml of butyryl chloride, (3) with 0.4 ml of valeryl atc ^ obtained. 

chloride and (4) with 1 ml of cyclopentylpropionyl 

chloride, instead of with propionyl chloride, and the EXAMPLE 5 

product is worked up, in the same way as described in (a) 1 g of dexamethasone 17-(n-butyl carbonate) is 
Example 3 (f). / . . 20 reacted (1) with 0.8 ml of methyl chloroformate and (2) 

The corresponding (1) dexamethasone jMmethy ^ Q g m , of ^ , chloro f onriatc , (3) with 0.9 ml of 
carbonate)-21-acetate, (2) dexamethasone 17 jme hy , chloroformate, (4) with 0.9 ml of n-butyl chlo- 

carbonate).21-butyrate. roLimte, (5) with 1.0 ml of isopropyl chloroformate, 

carbonate)-2i-vaIerate and (4) dexamethasone 17- chloroformate, (7) with 0.8 

(methyl carbonate^ 1-cyclopenty propionate is ob- 25 l , chloridC((8) y with0 .8 ml of propionyl chlo- 

tamed in each case. ^ (9) ^ Q 9 ^ of burtyryl chloride, (10) with 1 ml 

EXAMPLE 4 of valeryl chloride, (1 1) with 1 ml of cyclopropanecar- 

(a) A solution of 0.8 ml of methyl chloroformate in 1 bo*ylic acid chloride an d 02) ^th 1 .3 ml of qdo|» 
ml of dioxane is added dropwise to a solution of 1 g of 30 tylpropionyl chloride, instead of with methyl chlorofor- 
SSe 17-(n-propyl carbonate) in 8 ml of dk>x- 30 mate, and the product is worked up. in the same way as 
ane and 4 ml of pyridine, at 0* C. and while stirring, and described in Example 4 (a). 

the reaction mixture is stirred for 16 hours at 22* C. It is The corresponding (1) dexamethasone 17-(n-butyl 
then poured into 250 ml of half-saturated aqueous so- carbonate)-21-(methyl carbonate), (2) dexamethasone 
dium chloride solution and the precipitate which has 35 17-(n-butyl carbonate)-21 -(ethyl carbonate), (3) dexa- 
•eparated out is filtered off, washed and dried; TLC; methasone 17 (n-butyl carbonate)-21-(n-propyl carbon- 
Rr=0.60. In a further analogous batch, the precipitate is ate), (4) dexamethasone 17-(n-butyl carbonate>21-(n- 
taken up in, or extracted with, methylene chloride. The butyl carbonate), (5) dexamethasone 17-(n-butyl car- 
methylene chloride solution is washed with water and bonate>21 -(isopropyl carbonate), (6) dexamethasone 
the solvent is distilled off in vacuo, whereupon a residue ^ 17-(n-butyl carbonate)-21-(isobutyI carbonate), (7) dex- 
remains. TLC: R/^0.60. The yield is 900 mg in each amethasone 17-(n-butyl carbonate)-21 -acetate, (8) dexa- 
case. In order to prepare the product in the pure form, methasone 17-(n-butyl carbonate)-21 -propionate, (9) 
the crude reaction product is chromatographed on silica dexamethasone 17-(n-butyl carbonate)-2 1 -butyrate, (10) 
gel (3X7 cm column) with methylene chloride. The dexamethasone 17-(n-butyl carbonate)-21 -valerate, (11) 
fractions in which exclusively the desired reaction 45 dexamethasone P-(n-butyl carbonate)-21-cyclo- 
product is detected on the basis of the TLC diagram propanecarboxylate and (12) dexamethasone 17-(n- 
(TLC: R/«0.60) are combined and crystallized from t, ut yi carbonate)-21-cyclopentylpropionate is obtained 
acetone/ether. 720 mg of dexamethasone 17-(n-propyl ^ each case. 

carbonate>21 -(methyl carbonate) with a melting point (b) 3 g of dexamethasone 17-(n-butyl carbonate) are 
of 167* C. are obtained. 50 reacted with methanesulfonyl chloride, and the product 

IR: 3,440, 1,730, 1,655, 1,610, 1,440 and 1,265 cm-' ^ wor ked up, in the same way as described in Example 
MS spectrum: M+=536 2 (f). After crystallization from ether, dexamethasone 

(b) 1 g of dexamethasone 17-(n-propyl carbonate) is n-(n-butyl carbonate)-21-methanesulfonate is obtained, 
reacted (1) with 0.9 ml of ethyl chloroformate, (2) with wm « ^ 

1.0 ml of n-propyl chloroformate, (3) with 1.1 ml of J5 EXAMPLE 6 

n-butyl chloroformate, (4) with 1.0 ml of isopropyl ^ j g of dexamethasone 17-(n-pentyl carbonate) is 
chloroformate, (5) with 1.1 ml of isobutyl chlorofor- ^ted (1) with 0.8 ml of methyl chloroformate and (2) 
mate, (6) with 0.8 ml of acetyl chlonde, (7) with 0.8 ml wjth Q 9 m , of clhy , chloroformate, (3) with 1.0 ml of 
of propionyl chloride, (8) with 0.9 ml of butyryl chlo- n . prop yi chloroformate, (4) with 1.0 ml of n-butyl chlo- 



te same way as described in Example # w. Me instead of with methyl chloroformate, and the 

The corresponding (1) Ac -amethasone 17-(n-propyl product ^ wor ked up. in the same way as described in 

carbonate)-21-<ethyl carbonate), (2) d^ethasone j^,, , e 4 (a) 

17-<n-propyl carbonate>2Hn-propyl carbonate) (3) ^ corresponding (1) dexamethasone 17-<n-pentyl 

dexamethasone 17«n-propyl , <» f *< M > 21 '£™yj carbonate)-2Kmethyl carbonate). (2) dexamethasone 
carbonate), (4) dexamethasone 17-(n-propyl carbonate)- 
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I7-(vilcryl caiiionate)-21-(ethyl carbonate), (3) dexa- EXAMPLE 8 

methadone 17<valeryl ^^ l < a J^ t ^T 6a-FIuoro-prednisolone 17«-(ethyl 

ate), <4) **™'thaso" P^n-penty! cartonate)-2Kn- «* ^J te) . 2I<hloroaceUte 

butyl carbonate), (5) dexamethasone 17-<n-pentylcar- ' 

bonate)-21-(n-pentyl carbonate), (6) dexamethasone 5 4 g of 6o-fluoro-prednisolone 17o-(ethyl carbonate) 
17-(n-pentylcarbonate)-2I-aceUte, f/) dexamethasone are dissolved in 110 ml of absolute tetrahydrofuran, 1.69 
17-(n-pentylcarbonate)-2l-propionate, (8) dexametha- g of chloroacetic anhydride and 0.65 ml of absolute 
•one 17-(n.pentyl carbonate>21.valerate and (9) dexa- pyridine are added and the nurture is stirred at room 

methasone 17«n-pentyl carbonate)-21-cyclo- I0 temperature for 28 hours. 

propanecarboxylate attained in each case. 20 nJ of water « then added and the resulting m,x- 

'TS^eL.eth^one 17-<n.pentyl carbonate) are *™ » evaporated » do»M». a We^^ 

* . . ■ J* • . . vacuo and under a hich vacuum at a oatn temperature 

reacted wuh methanesulfonyl chlonde, and the product ~ «■ f i, taken up in 150 ml of ethyl 

» workedup. m the same way as described » Exampk ^ fc washcd M , 2 m j f 2N hydro- 

2 (f). Dexamethasone 17-(n-pentyl carbonate)-21- 13 ^ ^ water ^ dilute sodium bicarbon- 

methanesulfonate is thus obtained. ate Nation with water untU neutral and the organic 

EXAMPLE 7 phase is dried over sodium sulfate and again evaporated 

to dryness in vacuo. The residue is recrystallized from 

ea-Fluoro-prednisolone 17o-(ethyl diisopropyl ether/petroleum etter. 

carbonate>2 1 -propionate 5.4 g of 3 9 g f 6a>fluoro-prednisolone 17a-(ethyl car- 

6a-fluoro-prednisolone 17c^21 -(diethyl bonate)-21-chloroaceute with a melting pont of 

orthocarbonate) are stirred in 200 ml of glacial acetic 134M38* are obtained. - 

acid and 2 ml of water for 5 hours at 20* C. The reaction ^ 

mixture is then stirred into 1.5 1 of half-saturated sodium 2 5 * 

chloride solution. The precipitate which then separates 6a-Fluoro-prednisolone 17o-(ethyl 

out is filtered off, washed with water and dried. carbonate>21-(morpholinoaceUte hydrochloride) 

The4.45gof6o-nuoro-prednisolone 17o-(ethyl car- 0.5 g of 6a-fluoro-prednisolone 17a-(ethyl car- 
bonate) with a melting point of 133M36* C. which are „ bonate>21-chloroacetate : and 0.4 ml of morphohne in 16 
thus obtained can immediately be further reacted as 30 of "* OM areheated to boiling under reflux for 3 

follows, without further purification. hours - ™ e ^^".SSul!! 

— 7. . . \_ . . • «« 1 ■ • vacuo, the residue is dissolved in 10 ml of ethyl acetate 

For ^purpose, the above sutetance is dissolved in ^ ^ s 3 ^ fa 

60 ml of absolute pyridine and, ^ cooling the solu- ^ 15 , m] rf Q 1Q N h droch]oric acid . The 
tion toOC, 2.3 ml of propionyl chlonde are added. 3 5 combined aqueous phases are then rendered weakly 

After 1 hour at C. and a further hour at 20 C, the ^kalir* with sodium bicarbonate solution. The precipi- 

reaction mixture is stirred into 500 ml of half-saturated totc which ^ separated out is collected, washed with a 

aqueous sodium chloride solution. The mixture is then ij lt | c walcr dissolved in ethyl acetate and the solu- 

extracted with methylene chloride and the organic tion is dried over sodium sulfate and evaporated to 
phase is washed with water, with dilute hydrochloric 40 dryness in vacuo. The residue is taken up in 5 ml of 

acid and with water until neutral, dried and evaporated absolute ethanol and 3.2 ml of 0.30 N hydrogen chloride 

to dryness in vacuo. The resulting 4.95 g of crude 6a* in absolute ethanol are added. The mixture is then again 

fluoroprednisolone 17a-(ethyl carbonate)*21-propion- concentrated to dryness in vacuo and the residue is 

ate can be purified as follows. made to crystallize with hexane. 

For this purpose, the product is chromatographed on 290 mg of 6a-fluoro-prednisolone 17a-(ethyl car- 

a column of 250 g of silica gel, and worked up, as de- bonate)-21-(morpholinoaceUte hydrochloride) with a 

scribed in Example 2 a. In this case the product is finally mc,tin 8 P° int of »85*-188* C. are obtained, 

recrystallized from ether/petroleum ether and 2.55 g of EXAMPLE 10 

Uincd. 21.0 g of 6a-methyl-prednisolone Pa^l -(diethyl 

The 6a-fluoro-prednisolone 170,2 Kdiethyl ortho- orthocarbonate) are stirred in a mixture of 700 ml of 
carbonate) used as the starting material is obtained anal- B lacial ** iic ** id wid 1.0 ml of water for 2 hours at 
ogously in accordance with German Pat. No. 1,668,079, 55 room temperature. The mixture is then poured into 3.0 
as follows ice*water, the resulting mixture is neutralized with 

a a a a* ~ i* _! ~e #u.,i ^k^^nau m*A 875 ml of concentrated aqueous ammonia solution and 

. m . g r i^h ?^^l7?- «f precipitate which ha? separated out is filtered off 

0.29 g of ^toluenesulfonic acid, a soluUon of 4 75 g of ^ , HtlIe filtrates 

ta-fluoro-prednisolone in 180 ml of anhydrousdioxane w m extracted ^ methyIene chIori de and the above 
b stirred at room temperature for 15 hours. The ^reac- b di<soIved ln the organ j c phase and the 
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tion mixture is then poured into a solution of 1.5 g or |, tter ^ drie< j over sodium sulfate and evaporated to 

sodium bicarbonate in 950 ml of water. The crystals dryness in vacuo. After recrystallization from a little 

which have precipitated out are collected, washed with methylene chloride and ether, 1 6.7 g of 6a-methy l-pred- 
water, dried and recrystallized from acetone. & nisolone 17a~(ethyl carbonate) with a melting point of 

4.1 g of 6a-fluoro-prednisolone 170,21 -(diethyl or- 188M90* C. are obtained, 

thocarbonate) with a melting point of 178'- 180* C. are 6o>Methyl-prednisolone 17a*2 Kdiethyl carbonate), 

obtained. which is used as the starting material, is obtained analo 
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gously according to German Pat. No. 1.668.079. as After chromatography an* ^talh^ion^ with , Uso- 

SSws. After adding 47.0 ml of tetraethyl orthocarbon- propyl ether. 2.4 g of •^SXSS^Mbt 

•te and 1.05 g of p-toluenesulfonic acid, a solution of 17 (ethyl carbonate^ 1-propionate with a melting point or 

g of "rtusone in 600 ml of anhydrous dioxane is stirred 1S6*-158* C. were obtained, 

for S hours at room temperature. The reaction mixture 5 EXAMPLE 14 

is then poured into a solution of 6.0 g of sodium bicar- «„ j-hwi 

bonate far 4.0 1 of water. The mixture is then worked up oa-Methyl-predmsolone 

as described under Example 7. 21.1 g of 6o-methyl- carbonate)-21-cyclopropanecarboxylate 

prednisolone 17o^2Kdiethyl carbonate) with a melting j ml of cyclopropanecarboxylic acid chloride is 

point of 109*- 112* C. are obtained. 10 stirred into a solution of 5.23 g of 6o-methyl-predniso- 

bvamdi c ii lone 17o-(ethyl carbonate) in 60 ml of absolute pyridine, 

fcAAMri * tl 1 1 with ice-cooling. The mixture was stirred for 30 minutes 

6a-Methyl-predniso1one 17a-<ethyl >t q« c. and then left to stand for a further 16 hours at 

carbonate)h21-(methyl carbonate) room temperature. After stirring into 350 ml of water, 

8.5 g of 6a-methyl-prednisolone 17o-(ethyl carbon- the reaction mixture is worked^ up and chromato- 



ate) arc dissolved in a mixture of 85 ml of anhydrous graphed (on 180 g of silica gel) as described in Example 

dioxane and 42 ml of anhydrous pyridine. 7.2 ml of 12. After recrystallization from dusopropyl ether/hex- 

methyl chloroformate are then added dropwise at 0' C, ane, 3.93 g of 6a-methyl-prednisolone 17a-(ethyl car- 
with ice-cooling and whilst stirring. After standing for M ^ Mle > 21 ^y clo P ro P^^ to ?y ,ate ™ th a mclUn « 

15 hours at 0* C. f the mixture is stirred into 800 ml of point of 167M70* C. are obtained, 
half-concentrated aqueous sodium chloride solution. EXAMPLE 15 

After standing for 3 hours, the crystals which have 

precipitated out are collected, washed with water and 6a-Methyl-predmsolone 17a<ethyl 

dried in vacuo at 60* C. 25 carbonate^ Kl-adamantoate) . 

After recrystallization from diisopropyl ether/hex- 1.73 gofadamantanecarboxy lie acid chloride and 1.0 

ane, 8.2 g of 6a-methyl-prednisolone 17a-(ethyl car- ml Q f absolute pyridine are added to a solution of 2.0 g 

bonate>21 -(methyl carbonate) with a melting point of c f 6a-methyl-prednisolone in 130 ml of toluene and the 

121**123* C. are obtained. mixture is then heated to boiling under reflux for 15 

EXAMPLE 12 30 hours * 11 k c 001 * 1 to 100x11 temperature and washed 

with sodium bicarbonate solution and then with water 
6a-Methyl-prednisolone na^l-bisKethyl carbonate) nculra i f dried over sodium sulfate and concen- 

A solution of 2.3 g (=2 ml) of ethyl chloroformate in trated to dryness in vacuo. 

18 ml of absolute dioxane was added dropwise to an The residue is chromatographed on 100 g of silica gel 

ice-cold solution of 3.2 g of 6a-methyl-prednisolone 35 by means of toluene/ethyl acetate, 3:1 (compare Exam- 

17a-(ethyl carbonate) in 10.5 ml of anhydrous pyridine, pie 12). After digesting with ether, 1.1 g of 6a-methyl- 

with ice-cooling and whilst stirring. After 4 J hours at 0* prednisolone 17a-(ethyl carbonate>21-(l-adamantoate) 

C, the reaction mixture was stirred into 200 ml of half- with a melting point of 265*-266* C. are obtained, 

saturated sodium chloride solution. The resulting mix- EXAMPLE 16 
ture was then extracted 3 times by shaking with, in each 40 

case, 100 ml of methylene chloride. The combined or- 6a-Methyl-prednisoIone 17a-(ethyl 
ganic phases were washed with 0.5 N hydrochloric acid carbonate)-21-cyclopentylpropionate 
and with water until neutral, dried over sodium sulfate $ 4 g Q f cyc lopentyIpropionyl chloride are added 
and concentrated to dryness in vacuo. 3.15 g of crude ^ dropwise, under nitrogen, in the course of 30 minutes to 
6a-methyl-prednisolone 17a,2 l-bis-(ethyl carbonate) g solution, at 30* C, of 5.0 g of 6a-methyI-prednisolone 
with a melting point of 136M40* C. are obtained. For n a -(ethyl carbonate) in a mixture of 23 ml of anhy- 
further purification, the product is subjected to frac- drous pyridine and 25 ml of anhydrous acetone, while 
tional chromatography in a 4x 10 cm column of silica st irring. The mixture is then stirred for a further one 
gel using methylene chloride as the eluting agent. The ^ hour al 4$*«4g« c. 2.17 ml of diethylaminoethanol were 
fractions which are a single compound according to a dded dropwise at this temperature in the course of 
thin layer chromatography were combined and evapo- 5 while stirring, and the mixture was stirred for 
rated to dryness in vacuo. After digesting with diisopro- g f urt her 20 minutes. It is then cooled to 20* C. and 30 
pyl ether, 2.3 g of 6a-methyl-prednisolone Po^l-bis- ^ of watcr m gtirrcd j n the course of 20 minutes, 
(ethyl carbonate) with a melting point of 142M43 C. J5 After s^ng for a further 20 minutes, the organic sol- 
are obtained. vent is evaporated off in vacuo and the residue is then 

EXAMPLE 13 worked up, and chromatographed, as described in Ex- 

ample 12. 

6a-Methyl-prednisolonc 17a-(ethyl 2 .6 g of 6a-methyl-prednisolone 17a-(ethyl car- 
carbonate)^! -propionate £0 bonate)*21-cyclopentylpropionate with a melting point 

0.78 ml of propionyl chloride are stirred into a solu- of 175M76* C. are obtained, 

tton of 3.0 g of 6a-methyl-prednisolone 17a-(ethyl car- EXAMPLE 17 
bonate) in 36 ml of pyridine, with ice-cooling. 

Subsequently, the reaction mixture was stirred for 30 (a) 1 g of prednisolone 17-(methyl carbonate) is re- 
minutes at 0* C and then for 1 hour at room tempera- 65 acted (1) with 0.8 ml of methyl chloroformate and (2) 

ture and was finally poured into 200 ml of aqueous with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml of 

sodium chloride solution. Further working-up of the n-propyl chloroformate, (4) with 0.9 ml of n-butyl chlo- 

•eactkm mixture was as described in Example 12. roformate, (5) with 1.0 ml of isopropyl chloroformate. 
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(0 with 1.0 ml of Iso-butylihloroformate, (7) with 0.8 ^^j 1 ^^ 

ml of acetyl chloride. (8) with 0.8 ml of propionyl chic- tone 17-(methy I carbonate)-21<yclopentylpropionate is 

ride. (9) with 0.9 ml of butyryl chloride. (10) with 1 ml <*«*f?l "> f* h J?*' m . - , meth vl -rbonatrf are re- 

of vakryl chloride. (1 1) with 1 ml of cyclopropanecar- (b) 3 g of prednisone ^methyl ' ' 

boxyliJicid chloride and (12) with 1.3 ml of cyclopen- 5 » e ^« u,fon ^^^ 

tylpropionyl chloride, instead of with methyl chlorofor- worked up. in the same way. as f\* 

mate, and the product is worked up, in the same way as (0- After crystalliza ion from ether P^dntsone 17 

dacribed in Examole 4 (a). carboiiate)-21-methanesiUfonate a obtained, 

^e^n-es^g ^prednisolone 17-(methyl car- If an equimolar 

taSe^KnShyl SibcLeX W prednisolone 17- 10 orot^hlot^^^Mo^ Mon^ ^^ 

(methyl carbonate^ l«ethyl carbonate), (3) predniso- place of methanesulfonyl cWond* ^ corr^dug 

lone 17-Onethyl carbonite^Kn-propyl carbonate). (4) prednisone n<^ l J^^^ 2 JSS^S^S- 

prednisolone 17-(methyl carbonate^ 1 -(n-butyl carbon- ate or. respectively, prednisone "-(rnethyl carbonate)- 

ate), (5) prednisolone 17-(methyl carbonate)-21-(isopro- 21-p-chlorobenzenesulfonate : is °W« ned - 

pyl carbonate). (6) prednisolone 17-(methyl carbonate)- 15 (c) The prednisone dimethyl orthocarbonate 

ffiSwi*^ (7) prednisolone 17-(methyl (Ry«06). first required ^.^"WjJ 

carbonatekl-acetate, (8) prednisolone 17-(methyl car- according to German Pat. No. 1.668.079 from predm- 

bonateV21 -propionate, (9) prednisolone 17-(methyl car- tone and tetramethyl orthocarbonate. 

bonate)-21-butyrate, (10) prednisolone 17-(methyl car- Subsequently, the first-mentioned compound ishy- 

bonate)-21-valerate. (11) prednisolone 17-(methyl car- 20 drolyzed to prednisone 17-(methyl carbonate) (Rya0.4) 

oonate)-21-cyclopropanecarboxylate and (12) predniso- in the same way as descnbed in Example 1 (c). 

lone 17-(methyl carbonate)-21-cyclopentylpropionate is EXAMPLE 19 

obtained in each case* . . ■ 

(b) 3 g of prednisolone 17-<methyl carbonate) are (a) 1 g of cortisone 17-(methyl carbonate) is reacted 
reacted with methanesulfonyl chloride, and the product 25 (1) with 0.8 ml of methyl chloroformate and (2) with 0.8 
is worked up, in the same way as described in Example ml of ethyl chloroformate, (3) with 0.9 ml or n-propyl 
2 (0 After crystallization from ether, prednisolone chloroformate, (4) with 0.9 ml of n-butyl chlorofor- 
17-(methyl carbonate)-21-methanesulfonate is obtained. mate, (5) with 1.0 ml of isopropyl chloroformate, (6) 

If an equimolar amount of p-toluenesulfonyl chloride with 1 .0 ml of isobutyl chloroformate, (7) with 0J ml of 
or of p-chlorobenzenesulfonyl chloride is employed in 30 acetyl chloride, (8) with 0.8 ml of propionyl chloride, 
place of methanesulfonyl chloride, the corresponding (9) with 0.9 ml of butyryl chloride, (10) with 1 ml of 
w^nisolonel7-(methylcarbonate>21-p-toluenesulfon. valeryl chloride, (11) with 1 ml of cyclopropanecar- 
ate and, respectively, prednisolone l7-(methyl car- boxylic acid chloride and (12) with 1.3 ml of cyclopen- 
bonateV21-p-chlorobenzenesulfonate are obtained. tylpropionyl chloride, instead of with methyl chlorofor- 

(c) The prednisolone dimethyl orthocarbonate 35 mate, and the product is worked up, in the same way as 
(Ra0.6), first required for the reaction, is prepared described in Example 4 (a). 

according to German Pat. No. 1,668,079 from predniso- The corresponding (1) cortisone 17-(methyl car- 
lone and tetramethyl orthocarbonate. bonate)-2l-(methyl carbonate), (2) cortisone 17-(mcthyl 

Subsequently the first-mentioned compound is hy- carbonate)-21 -(ethyl carbonate), (3) cortisone 17- 
drolyzed to prednisolone 17-(methyl carbonate) 40 (methyl carbonate)-21 -(n-propyl carbonate), (4) corti- 
(R/tt0 4) in the same way as described in Example 1 (c). sone 17-(methyl carbonate)-2l-(n-butyI carbonate), (5) 

cortisone 17-(methyl carbonate)-21-(isopropyl carbon- 
EXAMPLE 18 ^ atc ) ( cortisone 17-(methyl carbonate)-21-(isobutyl 

(a) 1 g of prednisone 17-(methyl carbonate) is reacted carbonate), (7) cortisone 17-(methyl carbonate)-21-ace- 
(1) with 0.8 ml of methyl chloroformate and (2) with 0.8 45 tate, (8) coaisone 17-(methyl carbonate)-21 -propionate, 
ml of ethyl chloroformate, (3) with 0.9 ml of n-propyl (9) cortisone 17-(methyl carbonate)-21-butyrate, (10) 
chloroformate, (4) with 0.9 ml of n-butyl chlorofor- cortisone 17-(methylcarbonate)-21 -valerate, (11) conti- 
mate, (5) with 1.0 ml of isopropyl chloroformate, (6) sone 17-(methyl carbonate)-21-cyclopropanecarboxy- 
with 1.0 ml of isobutyl chloroformate, (7) with 0.8 ml of late and (12) cortisone 17-(methyi carbonate)-21- 
acetyl chloride, (8) with 0.8 ml of propionyl chloride, 50 cyclopentylpropionate is obtained in each case. 
(9) with 0.9 ml of butyryl chloride, (10) with 1 ml of (b) 3 g of cortisone 17-<methyl carbonate) are reacted 
valeryl chloride, (11) with 1 ml of cyclopropanecar- with methanesulfonyl chloride, and the product is 
boxylic acid chloride and (12) with 1.3 ml of cyclopen- worked up, in the same way as described in Example 2 
tylpropionyl chloride, instead of with methyl chlorofor- (0- After crystallization from ether, cortisone 17- 
mate, and the product is worked up, in the same way as 55 (methyl carbonate)-21-methanesulfonate is obtained, 
described in Example 4 (a). equimolar amount of p-toluenesulfonyl chloride 

The corresponding (1) prednisone 17-(methyl car- or of p-chlorobenzenesulfonyl chloride is employed in 
bonateV21 -(methyl carbonate), (2) prednisone 17- place of methanesulfonyl chloride, the corresponding 
(methyl carbonate)-21 -(ethyl carbonate), (3) prednisone cortisone 17-(methyl carbonate)-21-p-toluenesulfonate 
17-{methyl carbonate)-2Wn-propyl carbonate), (4) 60 or, respectively, cortisone l7-(methyl carbonate)-21-p- 
prednisone 17-(methyl carbonate>21 -(n-butyl carbon- chlorobenzenesulfonate is obtained, 
lite), (5) prednisone 17-(methyl carbonate)-21-(isopro- (c) The cortisone dimethyl orthocarbonate (R/br0.6), 
pyl carbonate), (6) prednisone 17-(methyl carbonate)- first required for the reaction, is prepared according to 
2Hisobutyl carbonate), (7) prednisone 17<methyl car- German Pat. No. 1,668,079 from cortisone and tetra- 
bonateV21 -acetate, (8) prednisone 17-(methyl car- 65 methyl orthocarbonate. 

bonate>21-propionate, (9) prednisone 17-<methyll car- Subsequently, the first-mentioned compound is hy- 
bonate)-21-butyrate, (10) prednisone 17-(methyl car- drolyzed to cortisone 17-(methyl carbonate) (R/aK).4)in 
bonate)-2Uvalerate f (11) prednisone 17-<methyl car- the same way as described in Example 1 (c). 
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carbonate>21-(isupropyl carbonate), (6) becometha- 
EXAMPLE 20 i7-(inethyl carbonate)-21 -(isobutyl carbonate), (7) 

<a)igorcorttoll7Kmethylc^^ beclomethasone 17-(niethyl ^ Ml # e > V/^ U ^ 

with 0.8 ml of methyl chlorofonnate and (2) with 0.8 ml beclomethasone HKmethyl ^^ t >^°^^ 
of ethyl chlorofonnate, (3) with 0.9 ml of n-propyl 5 (9) beclomethasone 17-(methyl l < ^ M ^V; but , yra Ct 
chloroformate, (4) with 0.9 ml of n-butyl chlorofor- (10) beclomethasone 17Kmethylcarb^te)-21- valerate, 
mate, (5) with 1.0 ml of isopropyl chloroformate, (6) (11) beclomethasone 17-(methyl c^nate>21-cyc o- 
with 1.0 ml ofisobutyl chlorofonnate, (7) with 0.8 ml of propanecarboxylate and (12) beclomethasone 17- 
acetyl chloride, (8) with 0.8 ml of propionyl chloride, (methyl carbonate^ l<yc;opentylpropionate is ob- 
(9) with 0.9 ml of butyryl chloride, (10) with 1 ml of 10 tained in each case. 

valeryl chloride, (11) with 1 ml of cyclopropanecar- (b) 3 g of beclomethasone 17-(methyl carbonate) are 
boxylic acid chloride and (12) with 1.3 ml of cyclopen- reacted with methanesulfonyl chloride, and the product 
tylpropionyl chloride, instead of with methyl chlorofor- - n worked up, in the same way as described in Example 
mate, and the product is worked up, in the same way as 2 (f). After crystallization from ether, beclomethasone 
described in Example 4 (a). 15 n^methyl carbonate)-21«methanesulfonate is obtained. 

The corresponding (1) Cortisol 17-(methyl car- If an equimolar amount of p-toluenesulfonyl chloride 
bonate)-21-(methyl carbonate), (2) Cortisol 17-(methyl or f p^hlorobenzenesulfonyl chloride is employed in 
carbonate>21 -(ethyl carbonate), (3) Cortisol 17-(methyl c f methanesulfonyl chloride, the corresponding 

carbonate>21 -(n-propyl carbonate), (4) Cortisol 17- beclomethasone 17-<methyl carbonate)-21-p-toluenesul- 
(methyl carbonate)-21 -(n-butyl carbonate), (5) Cortisol 20 fonatc OF( respectively, beclomethasone 17-(methyl 
17-(methyl carbonate)-21 -(isopropyl carbonate), (6) carbonate)-2 1-p-chlorobenzenesulfonate is obtained. 
Cortisol 17-(methyl carbonate)-21 -(isobutyl carbonate), ^ beclomethasone dimethyl orthocarbonate 
(7) Cortisol 17-(methyl carbonate)-21-acetate f (8) corti- 0*^0.6) first required for the reaction is prepared ac- 
sol 17-(methyl carbonate)-21 -propionate, (9) Cortisol coVdmg to German Pat. No. 1,668,079 from beclome- 
17<methyl carbonate)-21-butyrate, (10) Cortisol 17-25 ^ tetramethyl orthocarbonate. Subsequently, 

(methyl carbonate>21 -valerate, (11) Cortisol IJMmethyl |hc fi m . mcntioncd compound is hydrolyzed to be- 
carbonate)-21<yclopropanecarboxylate and (12) corti- c i omcthason(5 n-(methyl carbonate) (Rpi0.4) in the 
sol 17-(methyl carbonate^ 1-cyclopentylpropionate is ^ w ^ described in Example 1 (c). 
obtained in each case. 

(b) 3 g of Cortisol 17-(methy] carbonate) are reacted 30 EXAMPLE 22 

with methanesulfonyl chloride, and the product is q{ fe^onxfexamethasone l7-(methyl car- 

workri up, in the same way asdescnbed in Example 2 * with 0.8 ml of methyl chlorofor- 

(O^ftcr crystallization from ether, Cortisol 17-(methyl ^ ^ ml of cthyl chloroformate, (3) 

carbonate)-21-methanesu fonate is obtuned J > chlorofonnate, (4) with 0.9 ml 

If an equimolar amount of p-toluenesulfonyl chlonde 35 chloroformate, (5) with 1.0 ml of isopropyl 

or of Vfto**^ U j£SS£ 3toS« (6) with 1.0 ml of isobutyl chlorofor- 

place of mate, (7) with 0.8 ml of acetyl chloride, (8) with 0.8 ml 

Cortisol "Kmeftyl ^^^T^S^^^ of propionyl chloride, (9) with 0.9 ml of butyryl chlo- 
or, respectively, Cortisol 17-(methyl carbonate)-21-p- .\ F ,fm \i t 1 ~r . ~u\~~a* niu^ 1 «,i rt f 
chlorotenzenesulfonate is obtained. 40 nd* <"» w " h 1 ml of valeryl ^nde (1^ wi h 1 1ml of 

(c) The Cortisol dimethyl orthocarbonate (R/*0.6) cyclopropanecarboxyhc acid ch onde and (12) with 13 
fint required for the reaction is prepared according to ml of cyclopentylpropionyl chlonde instead of with 
German Pat. No. 1,668.079 from Cortisol and tetra- methyl chlorofonnate, and the product is worked up, m 

methyl orthocarbonate. s th if me wa V M ' n * xai "P ,c 4 (a : , 7 
Subsequently, the first-mentioned compound is hy- 45 The corresponding (1) 6a-nuorod^ethasone 17- 
drolyzed to Cortisol 17-(methyl carbonate) (Ry*0.4) in (methyl carbonate)-2Kmethyl carbonate) (2) 6a- 
thc same way as described in Example 1 (c). nuorodex^ethasone 17-(methyl ^nate) ; 21-(e hy 
* carbonate), (3) 6a-fluorodexamethasone 17-(methyl 
EXAMPLE 21 carbonate)-21 -(n-propyl carbonate), (4) 6a-fluorodex- 
(a) 1 R of beclomethasone 17-(methyl carbonate) is 50 amethasone 17-(methyl carbonate>-21 -(n-butyl carbon- 
reacted (I) with 0.8 ml of methyl chloroformate and (2) *te), (5) te-fl' Drodexafliethasone "-(methyl car- 
with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml of bonate)-21 -(isopropyl carbonate) (6) 6a-fluorodexame- 
n-propyl chlorofonnate, (4) with 0.9 ml of n-butyl chlo- thasone 17-<methyl carbonate)-21 -(isobutyl carbonate), 
rofonnate, (5) with 1.0 ml of isopropyl chloroformate, (7) 6a-fluorodexamethasone 17-(methyl carbonate)- 
(6) with 1.0 ml of isobutyl chloroformate, (7) with 0.8 .55 21-acetate, (8) 6a-fluprodexamethasone 17-(methyl car- 
mi of acetyl chloride, (8) with 0.8 ml of propionyl chlo- bonate>21 -propionate, (9) 6a-fluorodexamethasone 
ride, (9) with 0.9 ml of butyryl chloride, (10) with 1 ml 17-(methyl carbonate)-21-butyrate, (10) 6a-fiuorodex- 
of valeryl chloride, (11) with 1 ml of cyclopropanecar- amethasone 1 7-(me thy 1 carbonate)-2 1 -valerate, (11) 
boxylic acid chloride and (12) with 1.3 ml of cyclopen- 60-fiuorodexamethasone !7-(methyl carbonate>2 1 - 
tylpropionyl chloride, instead of with methyl chlorofor- 60 cyclopropanecarboxylate and (12) 6a-fluorodexametha- 
tnate, and the product is worked up, in the same way as aone 17-(methyl carbonate)-21 -cyclopen tylpropionate is 
described in Example 4(a). obtained in each case. 

The conesponding (1) beclomethasone 17-(methyl (b) 3 g of 6a-fiuorodexamethasone 17-(methyl car- 
carbonate)^ 1 -(methyl carbonate), (2) beclomethasone bonate) are reacted with methanesulfonyl chloride, and 
I7«(methy! carbonate>2Kethyl carbonate), (3) be- 65 the product is worked up, in the same way as described 
clomethasone 17-(methyl carbonate)-21-(n-propyl car- in Example 2 (f). After crystallization from ether, 6a- 
bonate), (4) beclomethasone 17-(methyl carbonate)-2i- fluorodeximethasone 17-(methyl carbonate)-21- 
(n-butyl carbonate), (5) beclomethasone 17-(methyl methanesulfonate is obtained. 
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If an equimolar amount of p-toluenesulfonyl chloride EXAMPLE 24 

or of p<hlorobenzenesulfonyI chloride » employed in ta-fluoro-prednisolone 17-«nethyl carbon- 

place of methanesulfonyl chloride, the corresponding W * ^ g of meth , c hloroformate 

fa-nuorodexamethylsone lT^methyl c*rtonate>21-p- 3 J) whh 0.8 ml of ethyl chloroformate. (3) with 0.9 

toluenesulfonate or. respecUvely. 6a-fluorodexametha- * „. pr0 pyi chloroformate, (4) with 0.9 ml of n-butyl 

•one n^methyl carboMte)-21-p^hlcroben2enesulfon- ^^^^ (5) with 1.0 ml of isopropyl chlorofor- 

ate is obtained. , L mate, (6) with 1 .0 ml of isobutyl chloroformate, (7) with 

(c) The 6a-fluorodexamethasone dimethyl orthocar- 8 ml of acetyl chloride, (8) with 0.8 ml of propionyl 

bonate (R/at0.6) first required for the reaction is pre- w (9) with 0.9 ml ofbutyryl chloride, (10) with 1 

pared according to German Pat. No. 1,668,079 from ^ of yaleryl chloride, (11) with 1 ml of cyclo- 

6a-fluorodexamethasone and tetramethyl orthocarbon- propanecarboxylic acid chloride and (12) with 1.3 ml of 

ate. cyclopentylpropionyl chloride, instead of with methyl 

Subsequently, the first-mentioned compound is hy- chloroformate, and the product is worked up, in the 

drolyzed to 6a-fluorodexamethasone 17-(methyl car- iS way as described in Example 4 (a), 

bonate) (R/b0.4) in the same way as described in Exam- The corresponding (1) 6a-fluoro-prednisolone 17- 

ple 1 (c). (methyl carbonate)-2Hmethyl carbonate), (2) 6a- 

_ VAWnitJ ,- fluoro-prednisolone 17-(methyl carbonate)-21 -(ethyl 

EXAMPLE 23 carbonate), (3) 6o-fluoro-prednisolone 17-(methyl car- 

(a) 1 g of betamethasone 17-(methyl carbonate) is 20 bonate)-21-(n-propyl carbonate), (4) 6a-fluoro-pred- 

reacted (1) with 0.8 ml of methyl chloroformate and (2) nisolone 17-(methyl carbonate>21 -(n-butyl carbonate), 

with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml of (5) 6a-fiuoro-prednisolone 17-(methyl carbonate)-21- 

n-propyl chloroformate, (4) with 0.9 ml of n-butyl chlo- (isopropyl carbonate), (6) 6a-fluoro-prednisoIone 17- 

roformate. (5) with 1.0 ml of isopropyl chloroformate. (methyl carbonate^21-(isobutyI carbonate) (7) 6a- 
(6) with 1.0 ml of iso-butyl chloroformate. (7) with 0.8 25 fluoro-prednisolone l^methyl 

ml ofacetyl chloride, (8) with 0.8 ml of propionyl chlo- (*) 6a-fluoro-predmsolone «*3f*J^; 

ride. (9) with 0.9 ml of butyryl chloride, (10) with 1 ml propionate, (9) 6a-fluoro-prednisolone ^-(methyl car- 

of JJyl ^o^^^s^ ss^m 

30 -one 

mate, and the product is worked up, in the same way as carbonatc^i^yclopentylpropionate is obtained in 

described in Example 4 (a). casc 

The corresponding (1) betamethasone 17-(methyl (b) 3 g of 6a-nuoro-prednisolone 17-(methyl carbon- 
carbonate)-2Kmethyl carbonate), (2) betamethasone 35 atc ) a,. e rcacte d with methanesulfonyl chloride, and the 
17-(methyl carbonate)-21-(ethyI carbonate), (3) betame- product is worked up, in the same way as described in 
thasone 17-(methylcarbonate)-21-(n*propyl carbonate), Example 2 (f). After crystallization from ether, 6a- 
(4) betamethasone 17-(methyl carbonate)-21 -(n-butyl fluoro-prednisolone 17-(me thy 1 carbonate>21 -methane- 
carbonate), (5) betamethasone 17-(methyl carbonate)- sulfonate is obtained. 

21 -(isopropyl carbonate), (6) betamethasone 17-(methyl 40 If an equimolar amount of p-toluenesulfonyl chloride 

carbonate)-21 -(isobutyl carbonate), (7) betamethasone or of p-chlorobenzenesulfonyl chloride is employed in 

17-(methyl carbonate)-21-acetate t (8) betamethasone place of methanesulfonyl chloride, the corresponding 

I7-(methyl carbonate)-21-propionate, (9) betametha- 6a-fluoro-prednisolone 17-(methyl carbonate)-21-p-tol- 

sone 17-(methyl carbonate)-21-butyrate, (10) betame- uenesulfonate or, respectively, 6a-fluoro-prednisolone 

thasone 17-(methylcarbonate)-21 -valerate, (11) betame- 45 17-(methyl ca*bonate>21-p-chlorobenzenesulfonate is 

thasone 17-(methyl carbonate)-21-cyclopropanecar- obta | n 2l- m „ „ . f . , -u 

boxylate and (12) betamethasone 17-(methyl car- ^ (c) The te-fluoro-prednisolone dimethyl orthocar- 

« 3 g of betamethasone 17«methyl carbonate) are * 6a-fluoro-prednisoIone and tetramethyl orthocarbon- 

^whh methane • Subsequently, the first-mentioned compound is hy- 

to wortoJ up, in the tame way as d^nBw^ drolyzed to 6a-fluoro-prednisolone 17-(mithyl carbon- 
2 (0. After crystallization from ether, txtoethawne ' in the same way as described in Example 

17-(methyl carbonate)-21-methanesulfonate is obtained. $$ j J . 

If an equimolar amount of p-toluenesulfonyl chloride 
or of p-chlorobenxenesulfonyl chloride to employed in EXAMPLE 25 

place of methanesulfonyl chloride, the corresponding ^ t g of t6a . or /}. m ethylpredniso1one 17-(n.ethyl 

betamethasone 17-(methyl carbonate>21-p-tolueneaul- carbonate) to reacted (1) with 0.8 ml of methyl chloro- 

fonate or, respectively, betamethasone 17-(methyl car- ^ formate and (2) with 0.8 ml of ethyl chloroformate, (3) 
bonate>21-p-chlorobenzenesulfonate to obtained. 0.9 ml of n-propyl chloroformate, (4) with 0.9 ml 

(c) The betamethasone dimethyl orthocarbonate c f n-butyl chloroformate, (5) with 1.0 ml of isopropyl 

(R/v0.6) first required for the reaction to prepared ac- chloroformate, (6) with 1.0 ml of isobutyl chlorofor- 

cording to German Pat. No. 1,668,079 from betametha- mate, (7) with 0.8 ml ofacetyl chloride, (8) with 0.8 ml 

■one and tetramethyl orthocarbonate. Subsequently, the 65 of propionyl chloride, (9) with 0.9 ml of butyryl chlo- 

first-mentioned compound to hydrolyzed to betametha- . ride, (10) with 1 ml of valeryl chloride, (1 1) with 1 ml of 

tone 17-(methyl carbonate) (R/m0.4) in the same way as cyclopropanecarboxylic acid chloride and (12) with 1.3 

described in Example 1(c). nil of cyclopentylpropionyl chloride, instead of with 
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the same way as described in Example 4 (a). Donate j, V) oa,ioa or p -i; m - t >i 

TTie corresponding (1) 16a- or ^methylprednisolone (methyl **^)* l *^J^ L«r„£i^ 
!7<«nethyl ci*onaU>.2Kmcthyl carbonate), (2) 16a- yl-predrusolone S^^jSS^S^M^ 
orVm^ylprednisolone 17«methyl carbonate^ 1- 3 (9) 6a, 1 6a- or ^-kIiiiio tliy I ^^^^J^J^^^J^ ^^^1^^^^^?^^ rieS" 
(ethyl carbonate), (3) 16a- or 0-meJiylprednisolone bonate)-21-butyrate, (10) 6a, Ifa- or f^^yl-grt- 
17-(Lethyl carbo^i>2Kn.prop?l carbo^e), (4) 16a- nisolone 17<methyl «^>J}^ 
or Vmetibylprednisolone 17<methyl carbonate>21-(n- «a- or ^-dimethyl-prednisolone a 
butyl carbonate), (5) 16a- or 0-methylpreaiisolone 21<yclopropanecarboxylate and I (12) finite- jar* 
17<methyl carbonate)-21 -(isopropyl carbonate), (6) 10 dimethyl-predmsolone "-(methyl carbonate^ 1- 
16a- or 0-methyIprednisoIone 17-(methyl carbonate)- cyclopentylpropionate is obt^ed m c^. 
2Kisobu^car^!iate), (7) 16a- or 0-methylpredniso- (b) 3 g of 60,16a- or 

lone 17«nethyl carbonate)-21 -acetate, (8) 16a- or /*- (methyl carbonate) are reacted with me^ulfonyl 
methylprednisolone 17-(methyl carbonate)-21.propion- chloride, and the product is worked up, in Uie same way 
ate, (9) 16a- or 0-methyIprednisolone 17-(methyl car- 15 as described in Example 2 (f)- After crystallization from 
bonate)-21-butyrate, (10) 16a- or /3-methylprednisoIone ether, 6a,16a- or 0-dimethyl-prednjsolone 17-(methyl 
17-(methyIcarbonate)-21-valerate,(ll)16a-ori3-meth- carbonate^ 1 -me thanesidfonate is obtained, 
vl-prednisolone 17-(methyl carbonate)-2 1-cyclo- If an equimolar amount of p-toluenesulfonyl chlonde 
iropanecarboxylate and (12) 16a- or /3-methylpredniso- or of p^hlorobenzenesulfonyl chloride is employed m 
lone 17-(methyl carbonate)-2 1 cyclopentylpropionate is 20 place of methanesulfonyl chlonde, the corresponding 
obtained in each case. 6a, 16a- or 0-dimethyl-prednisolone 17-(methyl car- 

(b) 3 g of 16a- or 0-methyIprednisolone 17<methyl bonate)-21-p-toluenesulfonate or, respectively, 6a, 16a- 
carbonate) are reacted with methanesulfonyl chloride, or 0-dimethyl-prednisolone 17-(methyl carbonate>21- 
and the product is worked up, in the same way as de- p-chlorobenzenesulfonate is obtained. 

scribed in Example 2 (0- After crystallization from 25 (c) The 6a, 16a- or 0-dimethyl-prednisolone dimethyl 
ether, 16a- or 0-methylprednisolone 17-(methyl car- orthocarbonate (R/«0.6) first required for the reaction 
bonate>21-methanesulfonate is obtained. is prepared according to German Pat. No. 1*68,079 

If an equimolar amount of p-toluenesulfonyl chloride from 6a, 16a- or 0-dimethyl-prednisolone and tetra- 
or of p-chlorobenzenesulfonyl chloride is employed in raeiiiyj urtnocarbonate. 

place of methanesulfonyl chloride, the corresponding 30 Subsequently, the first-mentioned compound is hy- 
16a- or ^-methylprednisolone 17-(methyl carbonate)- drolyzed to 6a, 16a- or 0-dimethyl-prednisoIone 17- 
21-p-toluenesulfonate or, respectively, 16a- or 0- (methyl carbonate) (R/b0.4) in the same way as de- 
methylprednisolone 17-(roethyl carbonate)-21-p-chloro- scribed in Example 1 (c). 

benzenesulfonate is obtained. EXAMPLE 27 

(c) The 16a- or ^-methylprednisolone dimethyl or- 35 

thocarbonate (R/a0.6) first required for the reaction is (a) 1 g of 9a-chloro-16a-methyl-prednisolone 17- 
prepared according to German Pat. No. 1,668,079 from (methyl carbonate) is reacted (1) with 0.8 ml of methyl 
16a- or ^-methyl-prednisolone and tetramethyl ortho- chloroformate and (2) with 0.8 ml of ethyl chlorofor- 
carbonate. mate, (3) with 0.9 ml of n-propyl chloroformate, (4) 

Subsequently, the first-mentioned compound is hy- 40 with 0.9 with 0.9 ml of n-butyl chloroformate, (5) with 
drolyzed to 16a- or /J-methylprednisolone 17-(methyl 1.0 ml of isopropyl chloroformate, (6) with 1.0 ml of 
carbonate) (R/*0.4) in the same way as described in isobutyl chloroformate, (7) with 0.8 ml of acetyl chlo- 
Example 1 (c). ride, (8) with 0.8 ml of propionyl chloride, (9) with 0.9 

ml of butyryl chloride, (10) with 1 ml of valeryl chlo- 
EXAMPLE 26 45 ri< j C( w j t j, j m j f cyclopropanecarboxylic acid 

(a) 1 g of 6a, 16a- or 0-dimethyl-prednisolone 17- chloride and (12) with 1.3 ml of cyclopentylpropionyl 
(methyl carbonate) is reacted (1) with 0.8 ml of methyl chloride, instead of with methyl chloroformate, and the 
chloroformate and (2) with 0.8 ml of ethyl chlorofor- product is worked up, in the same way as described in 
mate, (3) with 0.9 ml of n-propyl chloroformate, (4) Example 4 (a). 

with 0.9 ml of n-butyl chloroformate, (5) with 1.0 ml of 50 The corresponding (1) 9a-chloro-16a-methyl-pred- 
bopropyl chloroformate, (6) with 1.0 ml of isobutyl nisolone 17-(methyl carbonate)-21 -(methyl carbonate), 
chloroformate, (7) with 0.8 ml of acetyl chloride, (8) (2) 9a-chIoro-16a-methyI-prednisolone 17-(methyl car- 
with 0.8 ml of propionyl chloride, (9) with 0.9 ml of bonate)-2 Methyl carbonate), (3) 9a-chloro-16a-meth- 
butyryl chloride, (10) with 1 ml of valeryl chloride, (1 1) yl-prednisolone 17-(methyl carbonate)-21 -(n-propyl 
with 1 ml of cyclopropanecarboxylic acid chloride and 55 carbonate), (4) 9a<hIoro-16a-methyl-prednisolone 17- 
(12) with 1.3 ml of cyclopentylpropionyl chloride, in- (methyl carbonate)-21-(h-butyl carbonate), (5) 9a- 
stead of with methyl chloroformate, and the product is chloro-16a-methyl-prednisolone 17-(methyl car- 
worked up, in the same way as described in Example 4 bonate)-21 -(isopropyl carbonate), (6) 9a-chloro-16a- 
/ a j methyl-prednisolone 17-(methyl carbonate)-21-(isobu- 

Thc corresponding (1) 6a, 16a- or 0-dimethyl-pred- 60 tyl carbonate), (7) 9a-chloro-16a-methyl-prednisolone 
nisolone 17<methyl carbonate>2Hmethyl carbonate), 17-(methyl carbonate)-21 -acetate, (8) 9a-chloro-16a- 
(2) 6a, 1 6a- or 0-dimethy I-prednisolone 1 7-(methyl car- methyl-prednisolone 1 7-(methy 1 carbonate)-2 1 -pro- 
bonate)»21-(ethyl carbonate), (3) 6a, 16a- or l-dimeth- pionate, (9) 9a-chloro-16a-methyl-prednisolone 17- 
yl-prednisolone 17-(methyl carbonate)-21 -(n-propyl (methyl carbonate)-21-butyrate, (10) 9a-chloro-l6a- 
carbonate), (4) 6a, 16a- or /J-dimethyl-prednisoIone 65 methyl-prednisolone 17-(methyl carbonate)-21-valer- 
17-(methyl carbonate)-2Kn-butyt carbonate), (5) 6a,l- ate, (1 1) 9a-chloro-16a-methyl-prednisolone 17- 
*a-or 0-dimethyI-prednisolone 17-(methyl carbonate)- (methyl carbonate)-21-cyciopropanecarboxylate and 
21-(isopropyl carbonate), (6) 6a, 16a- or ^-dimethyl- (12) 9a-chloro-16a-methyl-prednisolone 17-(methyl 



„ ) 26 

a,to«eWl-cyclopa.tyli^*m.t« b oburncd » I*.***! «rton««).JI.IH ! hlor<*«nz™e.»ir<»»« » 

*t,T, of p. SkiwlKCSfS srsastts 

(methyl carbonate) are reacted with methanesulfonyl bonate (Rp0.6) ^"~p " N _ i 079 from 
cWonde, and the product is worked up, in the tame way S pared according to G ^**J** l«5£c«££ 
•sdescribed in Example 2 (0- After crystallization from 9o-chloro-predrusolone and tetramethyl ortnocarbon 

ether. 9o<hloro-16a-meA y l-predn^lone 17«meth y l ^ h first-mentioned compound is hy- 

carbonateV21>methanesulfonate is obtained. Subsequently, me no _ l " ,c " u " _, rho _ 

UnSLolzr amount of p-toluenesulfonyl chloride drolyzed to ^^"^^^^^^^^ 
or rf^Xrobenxenesulfonyl chloride is employed in 10 ate) (Ry«0.4) in the same way as described in Example 
ph cf of methanesulfonyl chloride, the corresponding 1(c). 

9o-cUoro-16o-methyl-prednisolone 17-(methyl car- EXAMPLE 29 

.TS^ SEW* - «^ of Prednisolone "<«%^$*™% 

b^>21-p<hlorobenzenesulfonate is obtained. 15 (1) with 0.8 ml of methyl chlo~formte and g) w«h0.8 
toThe 9i<hloro.l6o.methyl.prednisolone dimethyl ml of ethyl chloroformate, (3) with 0.9 ml of n-ptopyi 
orSSwe Sl^0.6) first required for the reaction chloroformate, (4). with 0.9 ml of >££0£do»fb£ 
fcprrared according to German Pat. No. 1.668,079 mate. (5) with 1.0 ml of isopropyl ^rofonnate (6) 
1 ^9«hloro.l6a.methyl.prednisolone and tetra- with IdmlofisobutylcWorof^ 

I orthocarbonate. 20 butyryl chloride, (8) with 1 ml of valeryl chlonde , (9 ) 



^^^t-mentioned compound is hy- " ^SSfflf^S^ =£ J £ 
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EXAMPLE 28 -n, e corresponding (1) prednisolone 17-(ethyl car- 
fa) 1 s of 9a-chloro-prednisolone 17-(methyl carbon- bonate)-21-(methyl carbonate), (2) prednisolone 17- 
ate) is reacted (1) with 0.8 ml of methyl chloroformate (ethyl carbonate)-21-(ethyl carbonate),(3) Prednisolone 
and (2) with 0.8 ml ofethyl chloroformate, (3) with 0.9 I. V -^nateV2Kn-propy carbonate). (4)pred. 
mlofn-propylchloroforrnate.(4)with0.9mlofn-butyl 30 nisolone 17-(ethyl carbonate>21-(n-butyl carbonate), 
dSoformaie. (5) with 1.0 ml of isopropyl chlorofor- (5) prednisolone 17-(ethyl ^ate^H^propyl car- 
mate, (6) with 1.0 ml of isobutyl chloroformate. (7) with bonate), (6) prednisolone 17-(ethyl carbonate)-21- 
08ml I of acetyl chloride. (8) with 0.8 ml of propionyl (fcobutyl carbonate). (7) prednisolone IMethyl car- 
chloride. (9) with 0.9 ml of butyryl chloride, (10) with 1 bonate)-21-butyrate, (8) prednisone "«ethy car- 
ml of valeryl chloride, (11) with 1 ml of cyclo- 35 bonate)-21 -valerate, (9) prednisolone 1 Methyl car- 
■Hopanecarboxylic acid chloride and (12) with 1.3 ml of bonate)-21-cyclopropanecarboxylate and (10) predniso- 
cjSopentylpropionyl chloride, instead of with methyl lone 17-(ethyl carbonate)-21-cyclopentylpropionate is 
chlorofonnate, and the product is worked up, in the obtained in each case. . . x 
•am : way as described in Example 4 (a). (b) 3 g of predniso one 17-(ethyl carbonate) are re- 
The corresponding (1) 9o-chloro-prednisolone 17- 40 acted with methanesulfonyl chloride, and the product is 
(methyl carbonate)-21 -(methyl carbonate), (2) 9o- worked up, in the same way as described in Example 
chloro-prednisolone 17-(methyl carbonate)-21 -(ethyl 2(0- After crystallization from ether, prednisolone 17- 
carbonate), (3) 9o-chioro-prednisolone 17-(methyl car- (ethyl carbonate)-21-methanesulfonate «s obtained. 
bonateV21-(n-propyl carbonate), (4) 9a-chlord-pred- If an equimolar amount ^of p-toluenesulfonyl chloride 
nisolone 17-(inethyl carbonate)-21-(n-butyl carbonate), 45 or of p-chlorobrtnzenesulfonyl chlonde is employed in 
(51 9a-chloro-prednisolone 17-(methyl carbonate)-21- place of methanesulfonyl chlonde, the corresponding 
(isopropyl carbonate), (6) 9a-chloro-prednisolone 17- prednisolone 17-(ethyl carbonate^l-p-toluenesulfon- 
(methyl carbonate)-21-(isobutyl carbonate). (7) 9<x- ate or. respectively, prednisolone 17-(ethyl carbonate)- 
chloro-prednisolone 17-(methyl carbonate)-21. acetate. 21-p-chIorobenzenesuIfonate a obtained. 
m 9o<hloro-prednisolone 17-(methyl carbonate)-21- 50 (c) The prednisolone diethyl orthocarbonate (R/ad.6) 
oroDionate. (9) 9o-chloro-prednisolone 17-(methyl car- first required for the reaction is prepared according to 
DonateWl-butvrate, (10) 9o-chloro-prednisolone 17- German Pat. No. 1.668,079 from prednisolone and tet- 
(methyl carbonateV2 1 -valerate, (11) 9o-chloro-pred- raethyl orthocarbonate. Subsequently, the first-rnen- 
nisolone 17-(methyl carbonate)-21<yclopropanecar. tioned compound is hydrolyzed to prednisolone 17- 
bozyUte and I (12) 9o-chloro-prednisolone 17-(methyl 55 (ethyl carbonate) (R/»0.4) in the same way as descnbed 
carbonate)-21-cyclopentylpropionate is obtained in in Example 1(c). 

etch case. EXAMPLE 30 

ft)3 aof9a-chloro-prcdnisolone 17-(rnethylcarbon- 

ate) are reacted with methanesulfonyl chloride, and the (a) 1 g of prednisone 17-(ethyl carbonate) is reacted 

oroduct is worked up, in the same way as described in 60 (1) with 0.8 ml of methyl chloroformate and (2) with 0.8 

Example 2(f). After crystallization from ether, 9o- ml of ethyl chloroformate, (3) with 0.9 ml of n-propyl 

cUoro-prednlsolone 17-(methyl carbonate).21. chloroformate, (4) with 0.9 ml of n-butyl chlorofor- 

m^ane^fonate is obtained. mate, (5) with 1.0 ml of isopropyl chlorofonnate. (6) 

If an eauimolar amount of p-toluenesulfonyl chloride with 1 .0 ml of isobutyl chloroformate. (7) with 0.8 ml of 

or of p<hlorobenzenesulfonyI chloride is employed in 65 acetyl chloride, (8) with 0.8 ml of propionyl chlonde. 

ulace of methanesulfonyl chloride, the corresponding (9) with 0.9 ml of butyryl chlonde. (10) with 1 ml of 

9oHd)loro-predniaolone 17«methyl carbonate)-2I.p-tol- valeryl chloride. (11) with 1 ml of cyclopropanecar- 

oenesulfonate or, respectively, 9o-chloro-prednisolone boxylic acid chloride and (12) with 1.3 ml of cyclopen- 
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tylpropionyl chloride, instead of with methyl chlorofor. 2(0- After crystallisation from ether, <*£f°ne "««M 

ZJ£!nd L product is worked up. in the same way as -^^^'^^l^^ chloride 

jjlw : n Prumnle If an equimolar amount of p-toluenesuuony i cnionae 

d ^n^Sng^) prednisone 17<ethy. car- or of pfuorobenzenesulfony. chloride is^ployed in 

bonate>21-Cme*yl cartiite). (2) prednisone 17-<ethyl 3 place of ^ 

carbonate)-2Hethyl carbonate), (3) prednisone 17- cortisone 7«ethyl carbo r*te>21-p- 0,u ™« u '^ n J tc or « 

(ethyl carbona\e)-2Hn-pro P yl carbonate), (4) predni- «S?S obtain* carbonate) " 2, - p - 

•one 17-<ethyl carbonate)-21-(n-butyl carbonate), (5) chlorobenzenesulfonate is ° b ^~^ . nate _ 

prednisone 17-<ethyl carbonaie^Kisopropyl carbon- m (0 The cortisone diethyl «^^LSn?S 

L). (6) prednisone 17-<ethyl ^arbonate)-2Kisobutyl 10 Jst required ^^^^TSSS^SdSS- 

carbonate) (7) prednisone 17Kethy. c^onateVll-ace- f^^Jf^S 

tate, (8) prednisone 17-(elhyl carbonate)-2 1 -propionate, w^ 1 onnocaronaw. 17^-thvl carbon- 

prednisone 17<ethyl carbonate)-21-vaIerate, (11) pred- «cMiy».-»J w / 

nisone 17-(ethyl carbonate>2 1 -cyclopropanecaxboxy- 15 UCJ. 

late and (12) prednisone 17-(ethyl carbonate)-21- EXAMPLE 32 



cyclopentylpropionate is obtained ineach case. f ^ 17-(cth , carbonate) is reacted (1) 

(b) 3 g of predii»one 17*thyl cartonate) ^acted JU rf c a oro y formalc and (2) with 0.8 ml 
with methanesidfonyl chloride, and the product is of chlor oformate, (3) with 0.9 ml of n-propyl 
worked up, in the same way as described in Example cWoro f onn ate, (4) with 0.9 ml of n-butyl cWorofor- 
2(f). After crystallization from ether, prrfnisone 17- ^ hQ m , of ^ ropyl cWoroformate, (6) 
(ethyl carbonateV21-methanesulfonate is obtained. ^ l Q m] of isobut j chloro f orma te, (7) with 0.8 ml of 

If an equimolar amount of p-toluenesulfonyl chlonde } ch | oridC( (8) ^ os m j of butyry i chloride, (9) 

or of |«hlorobenzenesulfonyl chlonde is employed in 2J ^ . m , Qf vaJcryl chloridC( (10) with \ m \ f cy clo- 
place of methanesulfonyl chloride, the corresponding p rop anecarboxylic acid chloride and (1 1) with U ml of 
prednisone 17-(ethyl carbonate>21-p-toluenesuIfonate C yclopentylpropionyl chloride, instead of with methyl 
or, respectively, prednisone 17-(ethyl carbonate)-21-p- cWoroformate, and the product is worked up, in the 
cWorobenzenesulfonate is obtained. $amt way ^ described in Example 4(a). 

(c) The prednisone diethyl orthocarbonate (R/»0.6), ^ Ttit corresponding (1) Cortisol 17-(ethyl carbonate)- 
fint required for the reaction, is prepared according to 2Hmethyl carbonate), (2) Cortisol 17-(ethyl carbonate)- 
Oennan Pat No. 1,668,079 from prednisone and tetra- 2 Methyl carbonate), (3) Cortisol 17-(ethyl carbonate)- 
cthyl orthocarbonate. Subsequently, the first-mentioned 21-n-propyl carbonate), (4) Cortisol 17-(ethyl car- 
compound is hydrolyzed to prednisone 17-(ethyl car- bonate)-21 -(n-butyl carbonate), (5) Cortisol 17-(ethyl 
bonate) (Ry»0.4) in the same way as described in Exam- 35 carbonate)-21-(isopropyl carbonate), (6) Cortisol 17- 
ple 1(c). (ethyl carbonate)-21-(isobutyl carbonate), (7) Cortisol 

py a mpt f 11 17-(ethyl carbonate)-21-aceUte, (8) Cortisol 17-(ethyl 

carbonate)-2 1 -butyrate, (9) Cortisol 17-(ethyl car- 

(a) 1 g of cortisone 17-(ethyl carbonate) is reacted (1) bonate>21- valerate, (10) Cortisol 17-(ethyl carbonate)- 
with 0.8 ml of methyl chloroformate and (2) with 0.8 ml 40 2 l<yclopropanecarboxylate and (11) Cortisol 17-(ethyl 
of ethyl chloroformate, (3) with 0.9 ml of n-propyl carbonate)-21 -cyclopentylpropionate is obtained in 
chloroformate, (4) with 0.9 ml of n-butyl chlorofor- case. 

mate, (5) with 1.0 ml of isopropyl chloroformate, (6) (b) 3 g of Cortisol 17-(ethyl carbonate) are reacted 
with 1.0 ml of isobutyl chloroformate, (7) with 0.8 ml of w j t h methanesulfonyl chloride, and the product is 
acetyl chloride, (8) with 0.8 ml of propionyl chloride, 45 worked up, in the same way as described in Example 
(9) with 0.9 ml of butyryi chloride, (10) with 1 ml of 2(f). After crystallization from ether, Cortisol 17-(ethyl 
valeryl chloride, (11) with 1 ml of cyclopropanecar- carbonate)-21-methanesulfonate is obtained, 
boxylic acid chloride and (12) with 1.3 ml of cyclopen- if an equimolar amount of p-toluenesulfonyl chloride 
tylpropionyl chloride, instead of with methyl chlorofor- or of p-chlorobenzenesulfonyl chloride is employed in 
mate, and the product is worked up, in the same way as 50 place of methanesulfonyl chloride, the corresponding 
described in Example 4(a). Cortisol 17-(ethyl carbonate)-21-p-toluenesulfonate or, 

The corresponding (1) cortisone 17-(ethyl car- respectively, Cortisol 17-(ethyl carbonate)-2 1 -p-chloro- 
bonate>21 -(methyl carbonate), (2) cortisone 17-(ethyl benzenesulfonate is obtained. 

carbonate)-21 -(ethyl carbonate), (3) cortisone 17-(ethyl (c) The Cortisol diethyl orthocarbonate (Rya0.6) first 
carbonate)-21 -(n-propyl carbonate), (4) cortisone 17- 53 required for the reaction is prepared according to Oer- 
(ethyl carbonate>2 1 -(n-butyl carbonate), (5) cortisone man Pat. No. 1,668,079 from Cortisol and tetraethyl 
17-(ethyl carbonate)-21 -(isopropyl carbonate), (6) corti- orthocarbonate. Subsequently, the first-mentioned com- 
sone 17-(ethyl carbonate>21 -(isobutyl carbonate), (7) pound is hydrolyzed to Cortisol 17-(ethyl carbonate) 
cortisone 17-(ethyl carbonate)-21-acetate,(8) cortisone (RyaiO.4) in the same way as described in Example 1(c). 
17-(ethyl carbonate>21 -propionate, (9) cortisone 17- 60 bvampi c 11 

(ethyl carbonaie)-21*utyrate, (10) cortisone 17-(ethyl fcAAMi-Lt " 

carbonate)-21- valerate, (11) cortisone 17-(ethyl car- (a) 1 g of beclomethasone 17-(ethyl carbonate) is 
bonate)-21<ycIopropanecarboxylate and (12) cortisone reacted (1) with 0.8 ml of methyl chloroformate and (2) 
17-(ethyl carbonate)-2 1-cyclopentylpropionate is ob- with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml of 
tained in each case. 65 n-propyl chloroformate, (4) with 0.9 ml of n-butyl chlo- 

(b) 3 g of cortisone 17-(ethyl carbonate) are reacted roformate, (5) with 1.0 ml of isopropyl chloroformate, 
with methanesulfonyl cMoride, and the product is (6) with 1.0 ml of isobutyl chloroformate, (7) with 0.8 
worked up, in the same way as described in Example ml of acetyl chloride, (8) with 0.8 ml of propionyl chlo- 
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Tide, (9) with 0.9 ml of butyryl chloride, (10) with 1 ml .one 17-(ethyl 

of valeryl chloride, (1 1) with 1 ml of cyclopropanecar- and (12) 6a-nuorodexamethasone IHcthyl carbonate)- 
boxylic acid chloride and (12) with 1.3 ml of cyclopen- 21-cycIopentylpropionate is obtained in each case, 
tylpropionyl chloride, instead of with methyl chlorofor- (b) 3 g of 6a.nuorode^ethasone ll<crhy\ wbon- 
inate, and the product is worked up, in the same way as 5 ate) are reacted with methanesulfonyl chlonde, and the 
tecribed in Example 4(a). product is worked up, in the same way as descnbedm 

The corresponding (1) beclomethasone 17-(ethyl car- Example 2(0- After "Ptdkutra from ether to- 
bonate)-2Kmethyl carbonate), (2) beclomethasone 17- fluorodexamethasone 17-(ethyl c*rbonate)-2I-methane- 
(ethyl carbonate)-2Kcthyl carbonate), (3) beclometha- sulfonate is obtained. 

sone 17-(ethyl carbonate>21-(n-propyl carbonate). (4) 10 If an equimolar amount of p-toluenesulfonyl chlonde 
beclomethasone 17<ethyl carbonate>21-(n-butyI car- or of p<hlorobenzenesulfonyl chlonde is employed in 
bonate), (5) beclomethasone 17-(ethyl carbonate)-21- place of methanesulfonyl chlonde, the corresponding 
fisopropyl carbonate), (6) beclomethasone 17-(ethyl 6a-fluorodexamethasone 17-(ethyl cart>onate)-21-p-tol- 
carbonate)-21-(isobutyI carbonate), (7) beclomethasone uenesulfonate or, respectively, 6a-fluorodexametna- 
17-(ethyl carbonate)-2 1 -acetate, (8) beclomethasone 15 sone 17-(ethyl carbonate)-21-p-chlorobenzenesulfonate 
17-(ethyl carbonate)-21-propionate, (9) beclomethasone is obtained. - 
17-(ethyl carbonate)-21-butyrate, (10) beclomethasone (c) The 6a-fluorodexamethasone diethyl orthocar- 
17-(ethyl carbonate)-21 -valerate, (11) beclomethasone bonate (Ry»0.6) first required for the reaction is pre- 
(17-(ethyl carbonate)-21-cyclopropanecarboxylate and pared according to German Pat. No. 1,668,079 from 
(12)-becIomethasone 17-(ethyl carbonate)-2 1 -cyclopen- 20 6a-fluorodexamethasone and tetraethyl orthocarbon- 
tylpropionate is obtained in each case. ate. 

(b) 3 g of beclomethasone 17-(ethyl carbonate) are Subsequently, the first-mentioned compound is hy- 
reacted with methanesulfonyl chloride, and the product drolyzed to 6a-fluorodexamethasone 17-(ethyl carbon- 
is worked up, in the same way as described in Example ate) (R/k0.4) in the same way as described in Example 
2(0- After crystallization from ether, beclomethasone 25 1(c). 

17<ethyl carbonate)-2l-methanesulfonate is obtained. EXAMPLE 35 - i 

If an equimolar amount of p-toluenesulfonyl chloride 
or of p-chlorobenzenesulfonyl chloride is employed in (a) I g of betamethasone 17-(ethyl carbonate) is re- 
place of methanesulfonyl chloride, the corresponding acted (1) with 0.8 ml of methyl chloroformate and (2) 
beclomethasone 17-(ethyl carbonate)-21-p-toluenesul- 30 with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml of 
fonate or, respectively, beclomethasone 17-(ethyl car- n-propyl chloroformate, (4) with 0.9 ml of n-butyl chlo- 
bonate)-21-p-chIorobenzenesulfonate is obtained. roformate, (5) with 1.0 ml of isopropyl chloroformate, 

(c) The beclomethasone diethyl orthocarbonate (6) with 1.0 ml of isobutyl chloroformate, (7) with 0.8 
(Ry»0.6) first required for the reaction is prepared ac- ml of acetyl chloride, (8) with 0.8 ml of propionyl chlo- 
cording to German Pat. No. 1,668,079 from beclome- 35 ride, (9) with 0.9 ml of butyryl chloride, (10) with 1 ml 
thasone and tetraethyl orthocarbonate. Subsequently, of valeryl chloride, (11) with 1 ml of cyclopropanecar- 
the first-menticned compound is hydrolyzed to be- boxylic acid chloride and (12) with 1.3 ml of cyclopen- 
clomethasone 17-(ethyl carbonate) (R/*0.4) in the same tylpropionyl chloride, instead of with methyl chlorofor- 
way as described in Example 1(c). mate, and the product is worked up, in the same way as 

tYAUDli;li 40 described in Example 4(a). 

cAAMrLc The corresponding (1) betamethasone 17-(ethyl car- 

(a) 1 g of 6a-fiuorodexamethasone 17-(ethyl carbon- bonate)-21 -(methyl carbonate), (2) betamethasone 17- 
ate) is reacted (1) with 0.8 ml of methyl chloroformate (ethyl carbonate>21 -(ethyl carbonate), (3) betametha- 
and (2) with 0.8 ml of ethyl chloroformate, (3) with p.9 sone 17-(ethyl carbonate)-21 -(n-propyl carbonate), (4) 
ml of n-propyl chloroformate, (4) with 0.9 ml of n-butyl 45 betamethasone 17-(ethyl carbonate)-21 -(n-butyl carbon- 
chloroformate, (5) with 1.0 ml of isopropyl chlorofor- ate), (5) betamethasone 17-(ethyl carbonate)-21-(isopro- 
mate, (6) with 1.0 ml of isobutyl chloroformate, (7) with pyl carbonate), (6) betamethasone 17-(ethyl carbonate)- 
0.8 ml of acetyl chloride, (8) with 0.8 ml of propionyl 21-(isobutyl carbonate), (7) betamethasone 17-(ethyl 
chJoride, (9) with 0.9 ml of butyryl chloride, (10) with 1 carbonate)-21 -acetate, (8) betamethasone 17-(ethyl car- 
mi of valeryl chloride, (11) with 1 ml of cyclo- 50 bonate>21 -propionate, (9) betamethasone 17-(ethyl car- 
propanecarboxylic acid chloride and (12) with 1.3 ml of bonate>21-butyrate, (10) betamethasone 17-(ethyl car- 
cyclopentylpropionyl chloride, instead of with methyl bonate)-21-valerate, (11) betamethasone 17-(ethyl car- 
chloroformate, and the product is worked up, in the bonate)-21-cyclopropanecarboxylate and (12) be tame- 
game way as described in Example 4(a). thasone 17 -{ethyl carbonate>-21-cy elope nty I propionate 

The corresponding (1) 6a-fiuorodexamethasone 17- 55 is obtained in each case, 
(ethyl carbonate>21-(methyl carbonate), (2) 6a- (b) 3 g of betamethasone 17-(ethyl carbonate) are 
fluorodexamethasone 17-(ethyl carbonate>21 -(ethyl reacted with methanesulfonyl chloride, and the product 
carbonate), (3) 6a-fluorodexamethasone 17-(ethyl car- is worked up, in the same way as described in Example 
bonate>21-(n-propyl carbonate), (4) 6a-fluorodexame- 2(0- After crystallization from ether, betamethasone 
thasone 17-(ethyl carbonate>21 -(n-butyl carbonate), (5) 60 17-(ethyl carbonate)- 2 1-methanesul fonate is obtained. 
6a-fluorodexamethasone 17-(ethyl carbonate>21-(iso- If an equimolar amount of p-toluenesulfonyl chloride 
propyl carbonate), (6) 6a-fluorodexamethasone 17- or of p-chlorobenzenesulfonyl chloride is employed in 
(ethyl carbonate)-21-(isobutyl carbonate), (7) 6a- place of methanesulfonyl chloride, the corresponding 
fluorodexamethasone 17-(ethyl carbonate>21 -acetate, betamethasone 17-(ethyl carbonate>21-p-toluenesulfon- 
(8) 6a-fluorodexamethasone 17-(ethyl carbonate)-21- 65 ate or, respectively, betamethasone 17-(ethyl car- 
propionate, (9) 6a-fluorodexamethasone 17-(ethyl car- bonate)-21-p-chlorobenzenesulfonate is obtained. 
bonate)-21-butyrate, (10) 6a-fluorodexamethasone 17- (c) The betamethasone diethyl orthocarbonate 
(ethyl carbonate)-21-valerate t (ll)6a-fluorodexametha- (R/a£.6) first required for the reaction is prepared ac- 
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cording to German Pat No. 1.668.079 from betametha- cyclopropanecarboxylic acid chlonde and (12) with 1.3 
and tei£Shy\ orthocarbonate. Subsequently, the ml of ■ W*°P?WW™y\Mo£* mste* of w, h 
Sst-mentioned compound is hydrolyied to betametha- methyl ^ tor ^^ti^AM 

described in Example 1(c). carbonate^ Kmethyl carbonate), (2) 16a- or 

EXAMPLE 36 0-methylprednisolone 17-(ethyl carbonate>-21 -(ethyl 

(a) 1 gof 6a-nuoro.prednisolone 17<ethyl carbonate) carbonate). (3) 16a- °' Z^* 1 ^ 
is reacted (1) with 0.8 ml of methyl chloroformate and carbonate>21-<^ 

(2) with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml of 10 methylprednisolone 17-(cthyl 
n-p^pyl chloroformkte, (4) with 0.9 ml of n-butyl chlo carbonate), (5) 16a- or 

toformate, (5) with 1.0 ml of isopropyl chloroformate, carbonate>21-(isopropyl carbonate), (6) Ito- or p- 
S&A of isobutyl chlorSfoSate, (7) with 0.8 methylpredmsolone H^ethyl «Aoi^-g^ 
ml of acetyl chloride, (8) with 0.8 ml of propionyl chic- carbonate), (7) 16a- or "Hg^ 
S^Wwith0.9mlofbut^ carbonate^l-acetate, (8) > 16a- or 0«^P^>^ 

of vderyl chloride, (11) with 1 ml of cyclopropanecar- lone 17-(ethyl carbonate>21-propioiu^, (9) 16a- - or 
texyl^cid chloride aid (12) with 1.3 ml of cyclopen- ^methylprrfnisolone 17«*yl i 
tylpropionyl chloride, instead of with methyl chlorofor- rate. (10) 16a- or ^-methylprednwolone 7-(ethyl car- 
SSSS^n^ is worked up, in the same way as bonate)-21.valerate, (1 1) 16a- or ^-methylpredm^Ione 
dcsSbed in Example 4(a). 20 17-(ethyl <^*^^^ 

The corresponding (1) 6a-nuoroprednisolone 17- (12) 16a- or ^methylpredmsolone 1 Methyl car- 
(ethyl carbonate)-2 Kmcthyl carbonate), (2) 6a-fluoro- bonate)-21<yclopentylpropionate is obtained in each 
prednisolone 17-(ethyl carbonate)-21 -(ethyl carbonate), case. . 

(3) 6a-fluoroprednisolone 17-(ethyl carbonate)-21-(n- (b) 3 g of 16a- or ^-methylprednisolone "Kethyl 
propyl carbonate), (4) 6a-fluoroprednisolone 17-(ethyl 25 carbonate) are reacted with methanesulfonyl chlonde, 
carbonate)-21-(n-butyl carbonate), (5) 6a-fluoropred- and the product is worked up, in the same was as de- 
nisolone 17-(ethyl carbonate)-21-(isopropyl carbonate), scribed in Example 2(f). After crystallizatton from 
(6) 6a-fluoroprednisolone 17-(ethyl carbonate)-21- ether, 16a- or 0-methylprednisolone 17Hethyl car- 
fisobutyl carbonate), (7) 6a-fluoroprednisolone 17- bonate)-21-methanesulfonate is obtained. 

(ethyl carbonate)-21-acetate, (8), 6a-fluoroprednisolone 30 If an equimolar amount of p-toluenesulfonyl chlonde 
17-(ethyl carbonate)-21 -propionate, (9) 6a-fluoropred- or of p-chlorobenzenesulfonyl chlonde is employed in 
nisolone 17-(ethyl carbonate)-21-butyrate, (10) 6a- place of methanesulfonyl chloride, the corresponding 
fluoroprednisolone 17-(ethyl carbonate)-21 -valerate, 16a- or ^methylpredmsolone 17-(ethyl carbonate>21- 
(11) 6a-fluoroprednisolone 17-(ethyl carbonate>21- p-toluenesulfonate or, respectively, 16a- or 0-methyl- 
cyclopropanecarboxylate and (12) 6a-fiuoropredniso- 35 prednisolone 17-(ethyl carbonate)-21-p-chlorobenzene- 
lone 17-(ethyl carbonate)-21-cycIopentylpropionate is sulfonate is obtained. 

obtained in each case. (c) The 16a- or /3-methylprednisoIone diethyl ortho- 

(b) 3gof6a-fluoroprednisolone 17-(ethy I carbonate) carbonate (R/w0.6) first required for the reaction is 
are reacted with methanesulfonyl chloride, and the prepared according to German Pat. No. 1,668,079 from 
product is worked up, in the same was as described in 40 16a- or ^-methylpredmsolone and tetra ethyl orthocar- 
Example 2(0- After crystallization from ether, 6a- bonate. 

fluoro-prednisolone 17-(ethyl carbonate)-21 -methane- Subsequently, the first-mentioned compound is hy- 
sulfonate is obtained. drolyzed to 16a- or 0-methylprednisolone 17-(ethyl 

If an equimolar amount of p-toluenesulfonyl chloride carbonate) (R/»0.4) in the same way as desenbed in 
or of p-chlorobenzenesulfonyl chloride is employed in 45 Example 1(c). 
place of methanesulfonyl chloride, the corresponding EXAMPLE 38 

6a-fluoroprednisolone 17-(ethyl carbonate>21-p-tol- 

uenesulfonate or, respectively, 6a-fluoroprednisolone (a) 1 g of 6a f 16a- or /3-dimethyIpredmsolone 17- 
17-(ethyl carbonateV21-p<hlorobenzenesulfonate is (ethyl carbonate) is reacted (1) with 0.8 ml of methyl 
obtained. 50 chloroformate and (2) with 0.8 ml of ethyl chlorofor- 

(c) The 6a-fluoropredniso!one diethyl orthocarbon- mate, (3) with 0.9 ml of n-propyl chloroformate, (4) 
ate (R/atO.6) first required for the reaction is prepared with 0.9 ml of n-butyl chloroformate, (5) with 1.0 ml of 
according to German Pat. No. 1,668,079 from 6a- isopropyl chloroformate, (6) with 1.0 ml of isobutyl 
fluoro-prednisolone and tetraethyl orthocarbonate. chloroformate, (7) with 0.8 ml of acetyl chloride, (8) 
' Subsequently, the first-mentioned compound is hy- 55 with 0.8 ml of propionyl chloride, (9) with 0.9 ml of 
drolyzed to 6a-fluoroprednisolone 17-(ethyl carbonate) butyryl chloride, (10) with 1 ml of valeryl chloride, (1 1) 
(R/tt0 4) in the same way as described in Example 1(c). with 1 ml of cyclopropanecarboxylic acid chloride and 

^ (12) with 1.3 ml of cyclopentylpropionyl chloride, in- 

EXAMPLE 37 g^^j Q f methyl chloroformate, and the product is 

(a) 1 g of 16a- or 0-methyI-prednisolone 17-(ethyl 60 worked up, in the same way as described in Example 
carbonate) is reacted (1) with 0.8 ml of methyl chloro- 4(a). 

formate and (2) with 0.8 ml of ethyl chloroformate, (3) The corresponding (1) 6a, 16a- or 0-dimethyl-pred- 
with 0.9 ml of n-propyl chloroformate, (4) with 0.9 ml nisolone 17<ethyl carbonate)-21 -(methyl carbonate), (2) 
of o-butyl chloroformate, (5) with 1.0 ml of isopropyl 6a, 16a- or 0-diraethyl-prednisolone 17-(ethyl car- 
chloroformate, (6) with 1.0 ml of isobutyl chlorofor- 65 bonate)-21 -(ethyl carbonate), (3) 6a, 16a- or 0-dimeth- 
mate, (7) with 0.8 ml of acetyl chloride, (8) with 0.8 ml yl-prednisolone 17-(ethyl carbonate)-21 -(n-propyl car- 
of propionyl chloride, (9) with 0.9 ml of butyryl chlo- bonate), (4) 6a, 16a- or £-dimethyl-prednisolone 17- 
ride, (10) with 1 ml of valeryl chloride, (11) with 1 ml of (ethyl carbonate)-21 -(n-butyl carbonate), (5) 6o,16a- or 
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/Mimethyl-prednisolone 17-<ethyl carbonate>21-<iso. boxylate and (12) 9a<hloro-16a.mclhy! ; prednisolonc 
propyl carbonate), (6) 6a, 16a- or /SHdimcthyl-prednisa- 17-(ethyl carbonate)-2i<yclopentylpropionate ts ob- 
lonc 17^cthyl carbonatc)-21-(isobutyl carbonate), (7) tained in each case. 

60,16a- or /J-dimethyl-prednisolone 17-(cthyl car- (b) 3 g of 9a<hlon>-16a.methyl-prednisoIone 17- 
lKmateV21-^tate,(8)6a t 16a.or^-dimethyl-predniso- 5 (ethyl carbonate), are reacted with methanesulfonyl 
lone 17«ethyl carbonate)-21 -propionate, (9) 60,16a- or chloride, and the product is worked up, in the same way 
0-dimethyl-prednisolone 17-<ethyl carbonate)-21-buty- as described in Example 2 (f). After crystallization from 
rate, (10) 60,16a- or /3-dimethyl-prednisolone 17-(ethyl ether, 9a-chloro-16a-methyl-prednisolone 17-(ethyl 
carbonate)-21-valerate, (11) 6o,16o- or 0-dimethyl- carbonate>21-methanesulfonate is obtained, 
prednisolone 17-(ethyl carbonate)-21-cyclopropanecar- 10 If an equimolar amount of p-toluenesulfonyl chloride 
boxylate and (12) 6a,16a- or £-dimethyl-prednisolone or of p-chlorobenzenesulfonyl chloride is employed in 
I7-(ethyl carbonate)-21-cyclopentylpropionate is ob- place of methanesulfonyl chloride, the corresponding 
tained in each case. 6a<hloro-16a-methyl-prednisolone 17-(ethyl car- 

(b) 3 g of 6a,16o- or £-dimethyl-prednisolone 17- bonate)-21-p-toIuenesulfonate or, respectively, 6a- 
(ethyl carbonate) are reacted with methanesulfonyl 15 chloro-16a-methyl-prednisolone 17-<ethyl carbonate)- 
chloride, and the product is worked up, in the same way 21-p<hlorobenzenesulfonate is obtained. 

as described in Example 2 (f). After crystallization from (c) The 6a-chloro-16a-methyl -prednisolone diethyl 
ether, 6a,l6a- or /Jniimethyl-prednisolone 17-(ethyl orthocarbonate (R/«0.6) first required for the reaction 
carbonate)-21-methanesulfonate is obtained. is prepared according to German Pat. No. 1,668,079 

Ifan equimolar amount of p-toluenesulfonyl chloride 20 from 6a-chloro-16a-methyl-prednisolone and tetra- 
or of p-chlorobenzenesulfonyl chloride is employed in ethyl orthocarbonate. 

place of methanesulfonyl chloride, the corresponding Subsequently, the first-mentioned compound is hy- 
6a, 16a- or /J-dimethyl-prednisolone 17-(ethyl car- drolyzed to 6a-chloro-16o-methyl-prednisolone 17- 
bonate)-21-p-toluenesulfonate or, respectively, 6a t 16a- (ethyl carbonate) (R/a0.4) in the same way as described 
or 0-dimethyl-predni$oIone 17-(ethyl carbonate)-21*p- 25 in Example 1 (c). 
chlorobenzenesulfonate is obtained. 

(c) The 6a, 16a- or /3-dimethyl-prednisolone diethyl 
orthocarbonate (R/s0.6) first required for the reaction (a) 1 g of 9a<hloro-prednisolone 17-(ethyl carbonate) is 
is prepared according to German Pat. No. 1,668,079 reacted (1) with 0.8 ml of methyl chloroformate and 
from 6a, 16a- or £-dimethyl-prednisolone and tetra- 30 (2) with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml 
ethyl orthocarbonate. of n-propyl chloroformate, (4) with 0.9 ml of n-butyl 

Subsequently, the first-mentioned compound is hy- chloroformate, (5) with 1.0 ml of isopropyl chlorofor- 
drolyzed to 6a, 16a- or 0-dimethyl-prednisolone 17- mate, (6) with 1.0 ml of isobutyl chloroformate, (7) 
(ethyl carbonate) (R/«0.4) in the same way as described with 0.8 ml of acetyl chloride, (8) with 0.8 ml of 
in Example 1 (c). 35 propionyl chloride, (9) with 0.9 ml of butyryl chlo- 

ride, (10) with 1 ml of valeryl chloride, (1 1) with 1 ml 
EXAMPLE 39 of cydopropanccarboxylic acid chloride and (12) 

(a) 1 g of 9a-chloro-16a-methyl-prednisolone 17- with 1.3 ml of cyclopentylpropionyl chloride, instead 
(ethyl carbonate) is reacted (1) with 0.8 ml of methyl of with methyl chloroformate, and the product is 
chloroformate and (2) with 0.8 ml of ethyl chlorofor- 40 worked up, in the same way as described in Example 
mate, (3) with 0.9 ml of n-propyl chloroformate, (4) 4 (a). 

with 0.9 ml of n-butyl chloroformate, (5) with 1.0 ml of The corresponding (1) 9a-chloro-prednisolone 17- 
tsopropyl chloroformate, (6) with 1.0 ml of isobutyl (ethyl carbonate)-21 -(methyl carbonate), (2) 9a-chIoro- 
chloroformate, (7) with 0.8 ml of acetyl chloride, (8) prednisolone 17-(ethyl carbonate)-21 -(ethyl carbonate, 
with 0.8 ml of propionyl chloride, (9) with 0.9 ml of 45 (3) 9a-chloro-prednisoIone 17-(ethyl carbonate)-21-(n- 
butyryl chloride, (10) with 1 ml of valeryl chloride, (1 1) propyl carbonate), (4) 9a-chloropredni$oIone 17-(ethyl 
with 1 ml of cyclop ropanecarboxy lie acid chloride and carbonate)-21 -(n-butyl carbonate), (5) 9a-chloro-pred- 
(12) with 1.3 ml of cyclopentylpropionyl chloride, in- nisolone 17-(ethyl carbonate)-21-(isopropylcarbonate) t 
stead of with methyl chloroformate, and the product is (6) 9a-chloro-prednisolone 17-(ethyl carbons te)*21- 
worked up, in the same way as described in Example 4 50 (isobutyl carbonate), (7) 9a<hloro-prednisolone 17- 
(a). (ethyl carbonate)-21 -acetate, (8) 9a-chloro-predniso- 

Tbe corresponding (1) 9a-chloro-I6a-methyl-pred- lone 17-(ethyl carbonate)-21 -propionate, (9) 9a-chloro- 
nisolone 17-(ethyl carbonate)-21 -(methyl carbonate), (2) prednisolone 17-(ethyl carbonate)-21-butyrate, (10) 9a- 
9a-chloro-16a-methyl-prednisolone 17-(ethyl car- chloro-prednisolone 17-(ethyl carbonate)-21 -valerate, 
bonate)-21-(ethyl carbonate), (3) 9a-chloro-16a-meth- 55 (11) 9a-chloro-prednisolone 17 -(ethyl carbonate)-21- 
yl-prednisolone 17-(ethyl carbonate)-21 -(n-propyl car- cyclopropanecarboxylate and (12) 9a-chloropredniso- 
bonate), (4) 9a-chloro-16a-methyl -prednisolone 17- lone 17-(ethyl carbonate)-21-cyclopenty (propionate is 
(ethyl carbonate>21-<n -butyl carbonate), (5) 9a«chloro- obtained in each case. 

16a-methyl-prednisolone 17-(ethyl carbonate>21-(iso- (b) 3 g of 9o<hloro-prednisolone 17-(ethyl carbon- 
propyl carbonate), (6) 9a-chloro-16o-methyl-predniso- 60 ate) are reacted with methanesulfonyl chloride, and the 
lone 17-(ethyl carbonatc>21-iaobutyl carbonate), (7) product is worked up, in the same way as described in 
9o-chloro-16a-methyl-prednis6lone 17-(ethyl car- Example 2 (0* After crystallization from ether, 9a- 
bonate)-2 1 -acetate, (8) 9a-chloro- 1 6a-methylpredniso- chloro-prednisolone 17-(ethyl carbonate)- 2 1 -methane- 
lone 17-(ethyl carbonate)-2 1 -propionate, (9) 9a<hloro- sulfonate is obtained. 

16a-methyl-prednisolone 17-(ethyl carbonate)-21-buty- 65 If an equimolar amount of p-toluenesulfonyl chloride 
rate, (10) 9a-chloro-16o-methyl-prednisolone 17-(ethyl or of p-chlorobenzenesulfonyl chloride is employed in 
carbonate)- 2 1 -valerate, (11) 9a-chloro-16o-methyl- place of methanesulfonyl chloride, the corresponding 
prednisolone 17«(ethyl carbonate)-21-cyclopropanecar- ?•* -chloro-prednisolone 17-(ethyl carbonate)-21-p-tol- 



(c) The 9o-chloro-prednisolone diethyl orthocarbon- described in Example 4 (a). 
J ojS.6) fust required for the reaction is prepared 3 The oorrespondtag (OP^"^^; 
according to German Pat No. 1.66 8,079 from 9a- bonate)-2HmethyI carbonate), (2) P r ~ n f ,n «\ '3 
chloroprednisolone and tetraethyl orthocarbonate. propyl carbonate>2Kethyl "^^^WJ^^S 

SubsequenUy, the first-mentioned compound is hy- 17-(n-propyl carbonate)-21-(n-propyl carbonate)^; 
drolyied to 9o-chk>ro-prednisolone 17-(ethyl carbon- prednisone 17-(n-propyl carboiiate)-21-(n-butyl carbon- 
ate) (R«0.4) in the same way as described in Example 10 ate), (5) prednisone 17-(n-propyl carbonate)-2Hisopro- 

1 m ^ pyl carbonate), (6) prednisone 17-(n-propyl carbonate)- 

„ VAW „_., 21-(isobutyl carbonate), (7) prednisone !7-(n-propyl 

EXAMPLE 41 carbonate)-21-acetate, (8) prednisone 17-(n-propyI car- 

(a) 1 g of prednisolone 17<n-propyl carbonate) is bonate)-21-propionate, (9) prednisone 17-<n-propyl car- 
reacted (1) with 0.8 ml of methyl chloroformate and (2) IS bonate)-21*butyrate, (10-prednisone 17-(n-propyl car- 
with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml of bonate)-21-valerate, (11) prednisone 17-(n-propyl car- 
n-propyl chloroformate, (4) with 0.9 ml of n-butyl chic- bonate)-21-cyclopropanecarboxylate and (12) predni- 
roformate, (5) with 1.0 ml of isopropyl chloroformate, aoae n^n-propyl carbonate)-21-cyclopentylpropionate 
(6) with 1.0 ml of isobutyl chloroformate, (7) with 0.9 j, obtained in each case. 

ml ofbutyryl chloride, (8) with 1ml of valeryl chloride, 20 (b) 3 g of prednisone 17-(n-propyl carbonate) are 
(9) with 1 ml of cyclopropanecarboxylic acid chloride reacted with methanesulfonyl chloride, and the product 
and (10) with 1.3 ml of cyclopentylpropionyl chloride, j, ^rted U p, in the same way as described in Example 
instead of with methyl chloroformate, and the product 2 (f). After crystallization from ether, prednisone 17-(n- 
b worked up, in the same way as described in Example pr0 pyl carbonate)-21-methanesulfonate is obtained. 
4(a). 23 If an equimolar amount of p-toluenesulfonyl chloride 

The corresponding (1) prednisolone 17-(n-propyl w Qf p^hlorobenzenesulfonyl chloride is employed in 
carbonate)-21-(methyl carbonate), (2) prednisolone 17- _, ace of methanesulfonyl chloride, the corresponding 
(n-propyl carbonate>21 -(ethyl carbonate), (3) predniso- prednisone p^n-propyl carbonate)-21-p-toluenesulfon- 
lone 17-(n-propyl carbonate)-21-(n-propyl carbonate). ^ respectively, prednisone 17-(n-pro P yl car- 
(4) prednisolone 17-(n.propy carbonate)-21^i.butyl 30 ^te^i-p^lorobenienesulfonate U obtained, 
carbonate), (5) prednisolone 1 7 -(n-propyl carbonate)- The prednisone di-(n-propyl) orthocarbonate 

21-Jsopropyl [ carbonate). (O^Tr?^^ ** r «» uired for ** reaction ' * prepared 

carbonate)-21-Cisobutyl carbonate). (7) predniso one to q^m, Pat No< 1>668>07 9 from predni- 

7<n-pro P y carbonate^ -bu yrate. (8 P^ 1 ^™ ^ «d t*ra-(n.pro P yl) orthocarbonate. Subse- 

7j»-propy ^^^^^S^lSSS^ Jently. the fim-men^ed compound is hydrolyzed to 

"clopentyfropionate is obtained in each case. »™ w » v 85 descnbcd ,n Exam P le 1 < c >" 

(b) 3 g of prednisolone 17-(n-propyl-carbonate) are EXAMPLE 43 

reacted with methanesulfonyl chloride, and the product 40 , , . ,„„,., „j 

fewoAed up, in the same was as described in Example g n ^T e . ft T ^ h A wlfh 

2 (fT After crystallization from ether, prednisolone <> ™ th 0.8 ml of methyl chloroformate and (2) with 0.8 

* 8 0b * chloroformate, (4) with 0.9 ml of n-butyl chlorofor- 

Ifan equimolar amount of p-toluenesulfonyl chloride 45 W (5) with 1,0 ml of i^l el^n^ W 

or of pSlorobenzenesuIfonyl chloride is employed in with .0 ml rf^*****^ 

place c? methanesulfonyl chloride, the corresponding -cety chloride (8) with 0.8 ml of prop ony 1, chlonde 

prednisolone 17«n.propyl carbonate^l-p-toluenesul- (9) wiU. 0.9 ml of butyryl chlonde (10) with 1 ml of 

fonate or, respectiveVprednisolone 17<n.propyl car- valeryl chlonde. (11) jvuh , 1 ml of f^SfS^T 

boiiate>21-p^nlorobenzenesulfonate is obtained. 50 boxyhc acid chlonde and (12) with 1.3 ml of cyclopen- 

(c) The prednisolone di-(n-propyl) orthocarbonate tylpropionyl chlonde, instead of with methyl chlorofor- 
ms^) first required for the reaction is prepared ac- mate, and the product a worked up, in the same way as 
cording to German Pat. No. 1,668.079 from predniso- described in Example 4 (a). 

lone and tetra-(n-propyl) orthocarbonate. t The corresponding (1) cortisone 17<n.propyl car- 

SubsequenUy. the first-mentioned compound is hy- 55 bonate)-21-(methyl carbonate). (2) cortisone 17-(n.pro- 
drolyzed to prednisolone 17-(n-propyl carbonate) pyl carbonate)-21^ethyl carbonate). (3) cortisone 17-(n- 

<R«0.4) in the tame way as described in Example 1 (c). propyl carboMte>2Kn-propyl carbonate). (4) corti- 

J ' aone 17-(n-propyl carbonate)-21 -(n-butyl carbonate), (5) 

EXAMPLE 42 cortisone 17-(n-propyl carbonate)-21 -(isopropyl car- 
(a) 1 g of prednisone 17-(n-propyl carbonate) is re- 60 bonate). (6) cortisone 17-(n-propyl carbonate)-21- 
acted (1) with 0.8 ml of t?ethyl chloroformate and (2) (isobutyl carbonate). (7) cortisone 17-(n-propyl car- 
with 0.8 ml of ethyl chic Annate, (3) with 0.9 ml of bonate)-21 -acetate, (8) cortisone 17-(n-propyl car- 
n-propyl chloroformate, (4, 0.9 ml of n-butyl chic- bonate)-21-propionate, (9) cortisone 17-(n-propyl car- 
rofonnate, (5) with 1.0 ml of . "*pyl chloroformate, bonate)-21-butyrate, (10) cortisone 17-(n-propyl car- 
(6) with 1.0 ml of isobutyl chloiwiwnnate, (7) with 0.8 65 bonate)-21 -valerate, (11) cortisone 17-(n-propyI car- 
mi of acetyl chloride, (8) with 0.8 ml of propionyl chlo- bonate)-2 1 -cyclopropanecarboxylate and ( 1 2) cortisone 
ride, (9) with 0.9 ml of butyryl chloride. (10) with 1 ml 17-(n-propyl carbonate-2 1-cyclopentylpropionate is 
of valeryl chloride, (11) with 1 ml of cyclopropanecar- obtained in each case. 
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<M 3 a of cortisone 17-fo-propyl carbonate) are re- n-propyl chloroformate. (4) with 0.9 ml of n-butyl chlo- 
acS whh mSSfonXworide. and the product is toformate. (5) with 1.0 ml of isopropyl chlo™formate 
woSeTup nXsarne way as described in Example 2 (6) with 1.0 ml o isobutyl ^J^XoSny ^c! 
(f) After crystallization from ether, cortisone 17-(n- nilofacetylchlonde,(8)with 0.8ml o^rpropionylcW^ 
Sopyka^^methanesulfonat; is obtained. 5 ride, (9) with 0.9 ml of butyry ch onde. 10) w,th 1 ml 
P ^ wubnolar amount of p-toluenes-lfonyl chloride of valeryl chloride. (1 1) with ml of cyclopropanecar- 
or of^hlorobenienesulfonyl chloride is employed in boxylic acid chloride and (12) U * * 
place methanesulfonyl chloride, the corresponding pionyl chloride, instead of w«th m^y> chlorofo rm ate, 
cortisone 17-<n.propyl carbonate)-21-p-toluenesulfon- and the product is worked up, u. the same way as de- 
ate or, respectively, cortisone 17-(n-propyl carbonate)- 10 scribed in Example 4 (a). 
^lor^TiJ^fo^ is obtained^ The *™? nd ^ 

(c) The cortisone di-(n-propyl) orthocarbonate carbonale>2K«nethyl <»bonate) ; 
(R«0.6) first required for the reaction is prepared ac- !7-(n-propyl cart»nate)-21 -(ethyl wtawteX (3) be- 
coming to German Pat. No. 1,668,079 from cortisone clomethasone 17<n-propyl carboiwte>2Hn-propyl 
and tetra-(n-propyI) orthocarbonate. 15 carbonate), (4) beclomethawne 17-(n-propyl car- 

Subsequently, the first-mentioned compound is hy- bonate>-21 -(n-butyl carbonate), (5) beclomethasone 17- 
drolyzed to cortisone 17-(n-propyl carbonate) (Rys.0.4) (n-propyl carbonate)-21-(isopropyl caijonate), (6) be- 
in the same way as described in Example 1 (c). clomethasone 17-(n-propyI carbonate)-21 -(isobutyl car- 
bonate), (7) beclomethasone 17*(n«propyl carbonate)- 
EXAMPLE 44 20 21-acetate, (8) beclomethasone 17^(n-propyl carbonate)- 

(a) 1 g of Cortisol 17-(n-propyl carbonate) is reacted 21 -propionate, (9) beclomethasone 17-(n-propyl car- 
(1) with 0.8 ml of methyl chloroformate and (2) with 0.8 bonate)-21-butyrate t (10) beclomethasone 17-(n-propyl 
ml of ethyl chloroformate, (3) with 0.9 ml of n-propyl carbonate)-21 -valerate, (1 1) beclomethasone l'H n -pro- 
chloroformate, (4) with 0.9 ml of n-butyl chlorofor- pyl carbonate)-21-cyclopropanecarboxyIate afid (12) 
mate, (5) with 1.0 ml of isopropyl chloroformate, (6) 25 beclomethasone 17-(n-propyl carbonate)-21-cyclopen- 
with 1.0 ml of isobutyl chloroformate, (7) with 0.8 ml of tylpropionate is obtained in each case. 

acetyl chloride, (8) with 0.9 ml of butyryl chloride, (9) (b) 3 g of beclomethasone 17-(n-propyl carbonate) is 
with 1 ml of valeryl chloride, (10) with 1 ml of cyclo- reacted with methanesulfonyl chloride, and the product 
propanecarboxylic acid chloride and (1 1) with 1.3 ml of is worked up, in the same way as described in Example 
cyclopentylpropionyl chloride, instead of with methyl 30 2 (f). After crystallization from ether, beclomethasone 
chloroformate, and the product is worked up, in the 17-(n-propyl carbonate>21-methanesulfonate is ob- 
same way as described in Example 4 (a). tained. 

The corresponding (1) Cortisol 17-(n-propyl car- If an equimolar amount of p-toluenesulfonyl chloride 
bonate)-21 -(methyl carbonate), (2) Cortisol 17-(n-propyl or of p-chlorobenzenesulfonyl chloride is employed in 
carbonate)-2 Methyl carbonate), (3) Cortisol 17-(n-pro- 35 place of methanesulfonyl chloride, the corresponding 
pyl carbonate)-21 -(n-propyl carbonate), (4) Cortisol beclomethasone 17-(n-propyl cart>onate)-21-p-toluene- 
17-(n-propyl carbonate)-21 -(n-butyl carbonate, (5) cor- sulfonate or, respectively, beclomethasone 17-(n-propyI 
tisol 17-(n-propyI carbonate)-21 -(isopropyl carbonate), carbonate>21-p-chlorobenzenesulfonate is obtained. 
(6) Cortisol 17^n-propyl carbonate)-21 -(isobutyl car- (c) The beclomethasone di-(n-propyl) orthocarbonate 
bonate), (7) Cortisol 17-(n-propyl carbonate)-21 -acetate, 40 (R/skO.6) first required for the reaction is prepared ac- 
(8) Cortisol 17-(n-propyl carbonate)-21-butyrate, (9) cording to German Pat. No. 1,668,079 from beclome- 
cortisol 17-(n-propyl carbonate)-21 -valerate, (10) corti- thasone and tetra-(n-propyl) orthocarbonate. 
sol 17-(n-propyl carbonate)-21-cyclopropanecarboxy- Subsequently, the first-mentioned compound is hy- 
late and (11) Cortisol 17-(n-propyl carbonate)-21- drolyzed to beclomethasone 17-(n-propyl carbonate) 
cyclopentylpropionate is obtained in each case. 45 (R/»0.4) in the same way as described in Example 1 (c). 

(b) 3 g of Cortisol 17-(n-propyl carbonate) are reacted EXAMPLE 46 
with methanesulfonyl chloride, and the product is 

worked up, in the same way as described in Example 2 (a) 1 g of 6a-fluorodexamethasone 17-(n-propyl car- 
(0. After crystallization from ether, Cortisol 17-(n-pro- bonate) is reacted (1) with 0.8 ml of methyl chlorofor- 
pyl carbonate)-21-methanesulfonate is obtained. 50 mate and (2) with 0.8 ml of ethyl chloroformate, (3) 

If an equimolar amount of p-toluenesulfonyl chloride with 0.9 ml of n-propyl chloroformate, (4) with 0.9 ml 
or of p-chlorobenzenesulfonyl chloride is employed in of n-butyl chloroformate, (5) with 1.0 ml of isopropyl 
place of methanesulfonyl chloride, the corresponding chloroformate, (6) with 1.0 ml of isobutyl chlorofor- 
cortisol 17-(n-propyl carbonate)-21-p-toluenesulfonate mate, (7) with 0.8 ml of acetyl chloride, (8) with 0.8 ml 
or, respectively, Cortisol 17-(n-propyl carbonate)-21-p- 55 of propionyl chloride, (9) with 0.9 ml of butyryl chlo- 
chlorobenzenesulfonate is obtained. ride, (10) with 1 ml of valeryl chloride, (11) with 1 ml of 

(c) The Cortisol di-(n-propyl) orthocarbonate cyclopropanecarboxylic acid chloride and (12) with 1.3 
(R/bk0.6) first required for the reaction is prepared ac- ml of cyclopentylpropionyl chloride, instead of with 
cording to German Pat. No. 1,668,079 from Cortisol and methyl chloroformate, and the product is worked up, in 
tetra-(n-propyl) orthocarbonate. Subsequently, the first- 60 the same way as described in Example 4 (a), 
mentioned compound is hydrolyzed to Cortisol 17-(n- The corresponding (1) 6a-fluorodexamethasone 17- 
propyl carbonate), (R/a0.4) in the same way as de- (n-propyl carbonate>21 -(methyl carbonate), (2) 6a- 
scribed in Example 1 (c). fluorodexamethasone 17-<n-propyl carbonate)-21 -(ethyl 

carbonate), (3) 6a-fluorodexamethasone 17-(n-propyl 
EXAMPLE 45 65 carbonate)-21 -n-propyl carbonate), (4) 6a-fluorodex- 

(a) 1 g of beclomethasone 17-(n-propyl carbonate) is amethasone 17-(n-propyl carbonate)-21 -(n-butyl car- 
reacted (I) with 0.8 ml of methyl chloroformate and (2) bonate), (5) 6a-fiuorodexamethasone 17-(n-propyl car- 
with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml of bonate)-21 -(isopropyl carbonate), (6) 6a-fluorodexame- 
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throne 17-<n.propyl carbonate)-2Kis6butyl carbon- lT^n-propyl cwbonate^l-methanesulfonate .s ob- 
•te). (7) 6a.nuorod<^ethasone IT^n-propy! car- ^^ . oIafa|nount of p. to , uen esulfonyl chloride 

ate, (11) tofluorodexamethasone ll<MWg iS^S^ 

bonate).21<ydopropaneca^xylate and (12) to e "SS teS^ orthocarbonate 
fluorodcxamcthasone n^n-propyl caibonale>21. VS^iS^ for the LSI* is prepared ac- 

cyclopentylpropionate is obtained is each case. » to GerS^ Pat No. 1,668,079 from betametha- 

(b) 3 g of tofl^rcxlexamethasone "<n-propyl car- ^^tSS^SS^ orthoca^nate. 

bonate) are reacted whh methanesulfonyl chlonde, and «JJ- SyV Ae SrsUenUoned compound is hy. 
the product is worked up, in the same way «d«cnbed ^ «J betamethasone 17-(n-propyl carbonate) 
in Example 2 (0- After crystallization from ether, to J^^inthe same way as described in Example I (c). 
fluorodexamethasone 17-(n-propyl carbonate)-21- 15 W^' w mc 8411,5 way 
methanesulfonate is obtained. EXAMPLE 48 

If an equimolar amount of ^toluenttulfonyl chloride { rf ^.^^prednisoione 17-(n-propyI car- 

or of i«hlorobenzenesulfonyl cWonde is employed in ^' * (J) ^ Q g m , of mcthy , ch i oro for- 

pt*ce of methanesulfonyl chloride, the corresponding ^ ^ } ^ Q g ^ of clhyl chlorofonna te, (3) 
*x-fluorodexamethasone n^n-propyl carbonate).2I.p- ^ Q 9 ^ of R , ch i oroformatC| (4 ) with 0.9 ml 
toluenesulfonate or, respectively, tofluorodexametha- of n b } chloroformatC| (5) ^ i.o ml of isopropyl 
sone 17-(n-propyl carbonate)-21-p-chlorobenzenesul- ch i oro f ormate , (6) with 1.0 ml of isobutyl chlorofor- 
fonate is obtained. mitt ^ 8 ^ of accty i chloride, (8) with 0.8 ml 

(c) The tofluorodexamethasone di-(n-propyl) ortho- 2J rf propionyl ch j ride, (9) with 0.9 ml of butyryl chlo- 
carbonate (Ry«0.6) first required for the reaction is rfde, (10) with 1 ml of valeryl chloride, (11) with 1 ml of 
prepared according to German Pat. No. 1,668,079 from cyc ]opropanecarboxylic acid chloride and (12) with 1.3 
tofluorodexamethasone and tetra-(n-propyl) orthocar- ml of cyc ] pcntylpropionyl chloride, instead of with 
bonate. methyl chioroformate, and the product is worked up, in 

Subsequently, the first-mentioned compound is hy- ^ ^ samc way ^ described in Example 4 (a), 
drolyzed to tofluorodexamethasone 17-(n-propyl car- j^e corresponding (1) tofluoro-prednisolone 17-(n- 
bonate) (R/£ 0.4) in the same way as described in Exam- pr0 pyl carbonate>2 1 -(methyl carbonate), (2) tofluoro- 
ple I (c). prednisolone 17-(n-propyl carbonate)-21-(ethyl carbon- 

EXAMPLE 47 atc ^ W 6a-fluoro-prednisolone 17-(n-propyl car- 

35 bonate)-21-(n-propyl carbonate), (4) tofluoro-pred- 

(a) 1 g of betamethasone 17-(n-propyI carbonate) is nisolone 17-(n-propyl carbonate)-21-(n-butyl carbon- 
reacted (1) with 0.8 ml of methyl chioroformate and (2) atc j ( 6a-fluoro-prednisolone !7-(n-propyl car- 
with 0.8 ml of ethyl chioroformate, (3) with 0.9 ml of bonate)-21 -(isopropyl carbonate), (6) tofluoro-pred- 
n-propyl chioroformate, (4) with 0.9 ml of n-butyl chlo- nisolone 17-(n-propyl carbonate>21 -(isobutyl carbon- 
roformate, (5) with 1.0 ml of isopropyl chioroformate, 4q a tc), (7) 6a-fluoroprednisolone 17-(n-propylcarbonate)- 
(6) with 1.0 ml of isobutyl chioroformate, (7) with 0.8 21-acetate, (8) tofluoroprednisolone 17-(n-propyI car- 
mlof acetyl chloride, (8) with 0.8 ml of propionyl chlo- bonate)- 21 -propionate, (9) tofluoro-prednisolone 17- 
ride, (9) with 0.9 ml of butyryl chloride, (10) with 1 ml (n-propyl carbonate>2l-butyrate, (10) tofluoro-pred- 
of valeryl chloride, (11) with 1 ml of cyclopropanecar- nisolone 17-(n-propyl carbonate>21 -valerate, (1 1) to 
boxylic acid chloride and (12) with 1.3 ml of cyclopen- 45 fluoro-prednisolone 17-{n-propyl carbonate)-21-cyclo- 
tylpropionyl chloride, instead of with methyl chlorofor- propanecarboxylate and (12) tofluoro-prednisolone 
mate, and the product is worked up, in the same way as 17*(n-propyl carbonate)-21-cyclopentylpropionate is 
described in Example 4 (a). obtained in each case. 

The corresponding (1) betamethasone 17-(n-propyl (b) 3 g of tofluoro-prednisolone 17-(n-propyl car- 
carbonate^ 1 -(methyl carbonate), (2) betamethasone 50 bonate) are reacted with methanesulfonyl chloride, and 
17-(n-propyl carbonate)-21-(ethyl carbonate), (3) the product is worked up, in the same way as described 
betamethasone 17-(n-propyl carbonate)-21-(n-propyl in Example 2(0- After crystallization from ether, 6a- 
carbonate), (4) betamethasone 17-(n-propyl carbonate)- fluoro-prednisolone . 17-<n -propyl carbonate)-21- 
21 -(n-butyl carbonate), (5) betamethasone 17-(n-propyl methanesulfonate is obtained. 

carbonate>21-0sopropyl carbonate), (6) betamethasone 35 If an equimolar amount of p-toluenesulfonyl chloride 
17-(n-propyl carbonate)-21-(isobutyl carbonate), (7) or of p-chlorobenzenesulfonyl chloride is employed in 
betamethasone 17-(n-propyI carbons te)-2 1 -acetate, (8) place of methanesulfonyl chloride, the corresponding 
betamethasone 17-(n-propyl carbonate)-2 1 -propionate, 6a-fluoro-prednisolone 17-(n-propy] carbonate)-21-p- 

(9) betamethasone 17-(n-propyl carbonate>21-buty rate, toluenesulfonate or, respectively, tofluoro-predniso* 

(10) betamethasone 17-(n-propyl carbonate)-21-valer- 60 lone 17-(n-propyl carbonate)-21-p-chlorobenzenesul- 
*te, (11) betamethasone 17-(n-propyl carbonate)-21- fonate is obtained. 

cyclopropanecarboxylate and (12) betamethasone 17- (c) The tofluoro-prednisolone di-(n-propyl) ortho- 
(n-propyl carbonate)-21 -cyclopentylpropionate is ob- carbonate (Ry*0.6) first required for the reaction is 
tf in+A in each case. prepared according to German Pat. No. 1,668,079 from 

(b) 3 g of betamethasone 17-(n-propyl carbonate) are 65 tofluoro-prednisolone and tetra-(n-propyl) orthocar- 
reacted with methanesulfonyl chloride, and the product bonate. 

is worked up, in the same way as described in Example Subsequently, the first-mentioned compound is hy- 
2 (0- After crystallization from ether, betamethasone drolyzed to tofluoro-prednisolone 17-(n- propyl car- 
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»~» «H* to the Mro^ty ■* d«cribed to Ettm- J^^^S^S^ 

pIC uc; * with 1 ml of cyclopropanecarboxylic acid chloride and 

EXAMPLE 49 (12) with 1.3 ml of cyclopentylpropionyl chloride, m- 

(a)lgofl6a-orp.methyl.prcdnisolonel7<n-propyl 5 ttead of with methyl chloroformate, ^J l^ 1 ^ 
c^nate) is reacted (1) with 0.8 ml of methyl chloro- worked up. in the same way as described in Example 
fonnate and (2) with 0.8 ml of ethyl chloroformate, (3) 4(a). a tKvl 

with 0.9 ml of n-propyl chloroformate, (4) with 0.9 ml The coraponding (1) f^^j^S^^ 
of n-butyl chloroformate, (5) with 1.0 ml of tsopropyl nisolone 17-(n-propyl j .^^^ 1 ^ cA / 
^Jrmate, (6) with 1.0 ml of isobutyl chlorofor. 10 ate), WW%**^^ 
mate, (7) with 0.8 ml of acetyl chloride, (8) with 0.8 ml pyl carbonate>2Kethyl carbonate), (3) fc^lfa- or 0- 
of propionyl chloride, (9) with 0.9 ml of butyryl chlo- dimethyl-prednisolone 17 ;£"P r0 P^ 
ride, (10) with 1 ml of valeryl chloride, (1 1) with 1 ml of propyl carbonate, (4) 6o,16a- or fi^^^^^l 
cyctepropanecarboxylic acid chloride and (12) with 1.3 lone 17<n-propyl euM2HM 
ml of cyclopentylpropionyl chloride, instead of with 15 60,16a- or ^imethyl-predmsolone V£-P™W l «J- 
methyl chloroformate, and the product is worked up, in bonate)-21-(isopropyl carbonate), (6) 60,16a- or 0- 
the same way as described in Example 4(a). dimethyl-prednisolone "-(n-propyl J^^'W- 

The corresponding (1) 16a- or 0-methyl-predniso- (bobutyl carbonate), (7) 6a, 16a- or ^-dimethyl-pred- 
lone 17-(n-propyi carbonate)-21-(methyl carbonate), (2) nisolone 17-(n-propyI carbonate)-21 -acetate, (8) 6o, 16a- 
16a- or £-methyI-prednisolone 17-(n-propyl car- 20 or 0-dimethyI-prednisolone 17-(n-propyl carbonate)-21- 
bonateV21-(ethyl carbonate), (3) 16o- or 0-methyl- propionate, (9) 60,160- or ^-dimethyl-predmsolone 
prednisolone 17-(n-propyl carbonate)-21 -(n-propyl car- 17-(n-propyl carbonate)-21-butyrate, (10) 6a, 16a- or 
bonate),(4)16a-or^-methyl-prednisolone 17-(n-propyl £-dimethyl-prednisolone 17-(n-propyl carbonate)-21- 
carbonate)-21-(n-butyl carbonate), (5) 16a- or 0-meth- valerate, (11) 6o,16o- or 0-dimethyl-predmsolone 17- 
yl-prednisolone 17-(n-propyl carbonate)-21-(isopropyl 25 (n-propyl carbonate>21<yclopropanecarboxyrate and 
carbonate), (6) 16a- or 0-methyl-prednisoIone 17-(n- (12) 6a,16a- or /3-dimethyl-predmsolone 17-(n-propyl 
propyl carbonate)-21 -(isobutyl carbonate), (7) 16a- or carbonate^ 1-cyclopentylpropionate is obtained in 
fi-methyl-prednisolone 17-(n-propyl carbonate)-21-ace- each case 

tate, (8) 16o- or 0-methyl-prednisolone 17-(n-propyl (b) 3 g of 6a, 16a- or 0^dimethyl-prednisolone 17-(n- 
carbonate)-21 -propionate, (9) 16a- or 0-methyl-pred- 30 propyl carbonate) are reacted with methanesulfonyl 
nisolone 17-(n-propyl carbonate)-21-butyrate, 16a- or chloride, and the product is worked up, in the same way 
fl-methyl-prednisolone 17-(n-propyl carbonate)-2 1- as described in Example 2(0- After crystallization from 
valereate, (11) 16a- or £-methyl-prednisolone 17-(n- ether, 6a, 16a- or 0-dimethyl-prednisolone 17-(n-propyl 
propyl carbonate)-21-cyclopropanecarboxylate and carbonate)-2I-p-methanesulfonate is obtained. 
(12) 16a- or 0-iaethyl-prednisolone 17-(n-propyl car- 35 If an equimolar amount of p-toluenesulfonyl chloride 
bonate)-21-cyclopentylpropionate is obtained in each or of p-chlorobenzenesulfonyl chloride is employed in 
casc place of methanesulfonyl chloride, the corresponding 

(b) 3gof 16o-ori3-methyl-prednisolonel7-(n-propyl 6a,16a- or /3-dimethyl-prednisolone 17-(n-propyl car- 
carbonate) are reacted with methanesulfonyl chloride, bonate)-21-p-toluenesulfonate or, respectively, 6a,16a- 
and the product is worked up, in the same way as de- 40 or 0-dimethyl-prednisoIone 17-(n-propyl carbonate>21- 
acribed in Example 2(0- After crystallization from p-chlorobenzenesulfonate is obtained. 

ether, 16a- or /J-methyl-prednisoIone 17-(n-propyl car- (c) The 6a,16o- or /J-dimethyl-prednisolone di-(n- 
bonate)-21-methanesulfonate is obtained. * propyl) orthocarbonate (R/»0.6) first required for the 

Ifan equimolar amount of p-toluenesulfonyl chloride reaction is prepared according to German Pat. No. 
or of p<hlorobenzenesulfonyl chloride is employed in 45 1,668,079 from 6o,16o- or 0-dimethyl-prednisolone and 
place of methanesulfonyl chloride, the corresponding tetra-(n-propyl) orthocarbonate. 
16a- or 0-roethyl-prednisolone 17-(n-propyl car- Subsequently, the first-mentioned compound is hy- 
bonate)-21-p-toluenesulfonate or, respectively, 16a- or drolyzed to 6o,16a- or 0-dimethyl-prednisolone 17-(n- 
0-methyl-prednisolone 17-(n-propyl carbonate)-21-p- propyl carbonate) (R/*0.4) in the same way as de- 
chlorobenzenesulfonate is obtained. 50 scribed in Example 1(c). 

(c) The 16a- or /J-methyl-prednisoIone di-(n-propyl) EXAMPLE 51 
ortho-carbonate (R/b0.6) first required for the reaction 

b prepared according to German Pat. No. 1,668,079 (a) 1 g of 9a-chloro-14Sa-methyl-prednisoIone 17-(n- 
from 16a- or 5-methyI-prednisolone and tctra-(n-pro- propyl carbonate) is reacted (1) with 0.8 ml of methyl 
pyl) orthocarbonate. 55 chloroformate and (2) with 0.8 ml of ethyl chlorofor- 

Subsequently, the first-mentioned compound is hy- mate, (3) with 0.9 ml of n-propyl chloroformate, (4) 
drolyzed to 16a- or 0-methyl-prednisolone 17-(n-pro- with 0.9 ml of n-butyl chloroformate, (5) with 1 .0 ml of 
pyl carbonate) (Rya0.4) in the same way as described in isopropyl chloroformate, (6) with 1.0 ml or isobutyl 
Ezamnle lfc) chloroformate, (7) with 0.8 ml of acetyl chloride, (8) 

¥ w * 60 with 0.8 ml of propionyl chloride, (9) with 0.9 ml of 

EXAMPLE 50 butyryl chloride, (10) with 1 ml of valeryl chloride, (1 1) 

(a) I g of 6a,16a- or £-dimethyl-prednisolone 17-(n- with 1 ml of cyclopropanecarboxylic acid chloride and 
propyl carbonate) is reacted (1) with 0.8 ml of methyl (12) with 1,3 ml of cyclopentylpropionyl chloride, in- 
cMoroformate and (2) with 0.8 ml of ethyl chlorofor- stead of with methyl chloroformate, and the product is 
mate, (3) with 0.9 ml of n-propyl chloroformate, (4) 65 worked up, in the same way as described in Example 
with 0.9 ml of n-butyl chloroformate, (5) with 1.0 ml of 4(a). 

isopropyl chloroformate, (6) with 1.0 ml of isobutyl The corresponding (1) 9a-chloro-16o-methyl-pred- 
chloroformate, (7) with 0.8 ml of acetyl chloride, (8) nisolone 17-(n-propyl carbonate)-21 -(methyl carbon- 
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ate), 0) 9a<Moro.l6a.mcthyl-prednisolonc 17-(n-pro- nisolonc 17-<n-propyI *p^> 21 *^ 

Jyl ^^Kethyl cartinJte), (3) 9a-chloro-16a- chloro-p^nisolonc "^P^ ^^11^ 

mcthyl-prcdnbolonc 17-<n-propyl) carbonate)^ Hn- ate, (11) ^f*»°*^ 

propyl carbonate). (4) 9a<hloro-16a-methyl-predniso. bonatc)-21^clopropanecarboxylatc and (U Va 

k>ncl7<n.propyIcarbonatc)-2Hn.butylcar^ 3 chloro-prcdnisolonc 17Kn-propyl carbonatc)-21- 

9o<hloro-16a-rocthyl.prcdnisolonc 17-<n-propyl car- cyclopcntylpropionale is obtained in each case. 

bonateV2Kisopropyl carbonate), (6) 9o-chloro-16a- (b) 3 g of 9a<hIoro -prednisolone 17-<n-j*opyl car- 

methyl-prednisolone 17-<n-propyl carbonate)-2t-<isobu- bonate) are reacted with methanesulfonyl chlonde, and 

tyl carbonate), (7) 9o-chloro-16a-methyl-prednisolone the product is worked up, in the same way as described 

l7-(n-propyl carbonate)-21 -acetate, (8) 9a-chloro-16o- 10 in Example 2(0- After crystallization from ether, 9a- 

tnethyl-prednisolone 17-<n-propyl carbonate)-21-pro- chloro-prednisolone I7-(n-propyl carbonate)-2l- 

pionate, (9) 9a-chloro-16a-methyl-prednisolone 17-(n- methanesulfonate is obtained. 

propyl carbonate>21-butyrate ( (10) 9a-chloro-16a- Ifanequimolar amount of p-toluenesulfonyl chloride 

methyl-prednisolone 17-(n-propyl carbonate)-21-vaIer- or f p<hlorobenzenesulfonyl chloride is employed in 

ate, (ll)9a-chloro-16a-methyl-prednisolone 17-(n-pro- 15 of methanesulfonyl chloride, the corresponding 

pyl carbonate)-21-cyclopropanecarboxylate and (12) 9 a <hloro-prednisolone 17-<n-propyl carbonate)-21-p- 

9a<hloro-16a-methyl-prednisolone 17-<n-propyl car- toluenesulfonate or, respectively, 9a-chloro-predniso- 

bonate>21<yclopentylpropionate is obtained in each n^ n -propyl carbonate)-2l-p-chlorobenzenesul- 

case. fonate is obtained, 

(b) 3 g of 9a-chloro-16a-methyl-prednisolone 17-(n- 20 ^ 9 a -chloro-prednisolone di-(n-propyl) ortho- 

propyl carbonate) are reacted with methanesulfonyl carbonate (R/«0.6) first required for the reaction is 

chloride, and the product is worked up, in the same way prepared according to German Pat. No. 1,668,079 from 

as described in Example 2(0- After crystallization from 9 a -chloro-prednisolone and tetra-(n-propyl) orthocar- 

ether, 9o-chloro- 1 6a-methy I-prednisoIone 1 7<n-propyl bonate. 

carbonate>21-methanesulfonate is obtained. 25 Subsequently, the first-mentioned compound if hy- 
Ifanequimolar amount of p-toluenesulfonyl chlonde dro ] yzcd to 9a-chloro-prednisolone 17-<n-propyl car- 
or of p-chlorobenzenesulfonyl chlonde is employed in bonate) R/a0 . 4 ) i n the same way as described in Exam- 
place of methanesulfonyl chloride, the corresponding . ' J 
9a-chloro-16a-methyl-prednisolone 17-(n-propyl car- p 

bonate>21-p-toluenesulfonate or, respectively, 9a- 30 EXAMPLE 53 

chloro-16a-methyl-prednisolone IMn-propyl car- , q{ 17Kn . b utyl carbonate) is re- 

^ 1 *^ W °u r ,° bCn f2 CSU 'ST ' au« «ted (1) with 0.8 ml of methyl chloroformate and (2) 

<C) .T^k'*^^ whh 8 ml of ethyl chloroformate, (3) with 0.9 ml of 

propyl) orthocarboruite (R^0.6) * hc n . propy , chloroforrnate, (4) with 0.9 ml of n-butyl chlo- 

^Sor P T*^i^£ rofomate, (5) with 1.0 ml of isopropyl chlorofonnate, 

1,668 079 from 9a^ and • * ^ q( ^ ch i or ^ fo ^ atc , (7) with 0.8 

tetraKn-propyl) orthocarbonate ^ f , h , ^ (g) wjth g m , of propionyI ch i . 

S5S5SHS5SS . ^ w--«ssi^ 

V°Py[ e^"* t l < J^°- 4) ln thC 8ame y chloride and (12) with 1.3 ml of cyclopentylpropionyl 

•cnbed in tuampie ucj. chloride, instead of with methyl chloroformate, and the 

EXAMPLE 52 s product is worked up, in the same way as described in 

(a) I g of 9a-chloro-prednisolone 17-<n-propyl car- Example 4(a). 

boUe)Sreacted(l)with0.8mIofmethylchloformate 45 The corresponding (1) prednisolone J^n-buty car- 

and (2) with 0.8 ml of ethyl chloroformate, (3) with 0.9 ^ e >- 2 ^TK2^ 

ml of n-propyl chloroformate, (4) with 0.9 ml of n-butyl butyl carbonate^Hcthyl carbonate). (3) P^niaolone 

chloroform^, (5) with 1.0 ml of Uopropyl chlorofor- H-fr-butyl carbonate)^ l^propyl carbonate), (4) 

oute, (6) with .0 ml of iaobutyl chloroformate, (7) with prednisolone ^?^^J^^>^>^^^ 

0.8 ml of acetyl chloride, (8) with 0.8 ml of propionyl 50 «e). (5) prednisone l^n-butyl carbonate).21^sopro. 

chloride. (9) with 0.9 ml of bityryl chloride, (10) with I pyl carbonate), (6) prednisolone "Kn-butyl carton, e)- 

ml of vieryl chloride, (11) with I ml of cycle- 2Ki»butyl carbonate). (7) prednisolone l^n-butyl 

propanecaboxylic acid chloride and (12) with 1.3 ml of c«bonate)-21. acetate, (8) prednisolone Mn-buty car- 

cyclopentylpropionyl chloride, instead of with methyl bonate)-2 -propionate. (9) prednisolone "Kn-butyl car- 

chloroformate, and the product b worked up, in the 55 bonate)-2 -butyrate. (10) prednisolone Mn-bu y car- 

same way as described in Example 4(a). tonate)-2 -valerate, (1 1) prednisolone "-(n-but^ car- 

The corresponding (1) 9a-chloro-prednisolone 17-(n- bonatc)-21-cyclopropanecarboxylate and (12) predmso- 

propyl carbonate)-2l-(methyl carbonate), (2) 9o- lone 17Kn-butylcarbonate)-21<yclopentylpropionateis 

chloro-prednisolone 17-(n.propyl carbonate)-21 -(ethyl ,n «*• , „ , . , . 

carbonate). (3) 9a-ch!oro-prednisolone 17-(n-propyl 60 (b) 3 g of prednisolone "-(n-butyl carbonate) are 

carbonate)-2Kn-propyl carbonate), (4) 9a«hloro-pred- reacted with methanesulfonyl chlonde. and the product 

nisolone 17-(n-propyl carbonate)-21 -(n-butyl carbon- Is worked up, in the same way as described in Example 

ate) (5) 9o-chloro-prednisolone l7-(n-propyl car- 2(0- After crystallisation from ether, prednisolone 17- 

bonate)-2Kisopropyl carbonate), (6) 9a-chloro-pred- (n-butyl carbonate)-21-methanesulfonate is obuined. 

nisolone !7<n-propyl carbonate)-2I-(i»obutyl carbon- 65 If an equimolar amount of p-toluenesulfonyl chlonde 
ate), (7) 9a«h!oro-prednisolone 17-(n-propyl car- or of p-chlorobenrenesulfonyl chloride is employed in 
bonate)-? 1-acftatr, (8) 9o-chloro-prednisolone 17-(n- place of methanesulfonyl chloride, the corresponding 
t>.-opyl carbonate)-2 1 -propionate. (9) 9o-chloro-pred- prednisolone 17-(n-butyl carbonatc)-21-p-toluenesul- 
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fonate or. respectively, prednisone H^n-butyl car- mate, and the product - worked up. ,n the -me way as 

bor-teVll^hlorobenienesulfonate fa obtained ^^Z^^z CO cortisone I7«n-butyl car- 

(c) The prednisolone dKn-buty) orthocarbonate VThe^ S^eXl^bonat?(2) cortisone l7-(n-but y l 

<R«0.6). first required for the reaction is prepared ac- ^^^^^XJ^Sh^i O) cortisone !7-(n. 
coVtog to German Pat. No. 1.668.079 from predniso- 5 f"* 5 ""* 2 1 ^},?^™! ^r*Zw cortisone 

lone and tetrad-butyl) orthocarbonate Subsequently, butyl .^^£ 2 ^ corti- 

the first-mentioned compound is hydrolyied to prednis- ^-^f^^^^S^^m!^ carbonate). 

as described in Example 1(c). ^ W» corti i ne p^n-butyl carbonate>21 -acetate, 

EXAMPLE 54 (g) cortisone 17-<n-butyl carbonate)-21 -propionate, (9) 

(a) 1 a of prednisone I7«n-butyl carbonate) is reacted cortisone 17<^ crto^>21^ (^Jj; 
(D witii o S mTofWethylchlorofonnateand(2)with0.8 tone 17«n-butyl carbonate).21. valerate. (11) corjsone 

m o??thyl fhlorSSSate. (3) with 0.9 ml of n-propyl 17-(n4>utyl ^S^aSSSSSS^ 
chloroformate. (4) with 0.9 ml of n-butyl chlorofor- 15 and (12) cortisone : 17-(n-butyl carbonate)-Zl-cyciopen 
mate. (5) with 1.0 ml of faopropyl chloroformate. (6) tylpropionate u obtained in each case^ 
wiALO ml of isobutyl chloroformate. (7) with 0.8 ml of (b) 3 g of corusone 7«n£utyl carbonate) 
propionyl chloride. (9) ml of butyryl chloride. (10) with with methanesulfonyl chlonde. and I the product is 
lml of valeryl chloride. (1 1) with 1 ml of cycle- worked up. in the same way as described m Bumiple 
prc^rboTylic acid chloride (12) with 1.3 ml of 20 2W After crystallkation from eAer, cortisone "-(n- 
iyctepentylpropionyl chloride, instead of with methyl butyl carbo M te>21.methanesulfonateis obtamed 
cWorSiate. and the product is worked up. in the If an equimolar amount of p-toluenesu fonyl chlonde 
Sme wa?as described in Example 4(a). or of p^hlorobenzenesulfonyl chlonde is employed m 

^e Si^p^Sn7(l) prednisone W-butyl car- place of methanesulfonyl chloride, the corresponding 
bo^>^eThT2uS«ite). (2) prednisone 17^- 25 cortisone 17<n-butyl carbonate^ -P^"^*"* 
butyl carbonate)-21-(ethyl carbonate). (3) prednisone or. respectively, cortisone 17-(n-butyl carbonate)-21-p- 
17«n-butyl carbonate)-21-(n-propyl carbonate), (4) chloroberoenesulfonate is obtiuned. 
prednbone 17-(n-butyl carbonate)-2Kn-butyl carbon- (c) The cortisone d.-(n-butyl) orthocarbonate 
ate), (5) prednisone 17-(n-butyl carbonate)-21-(isopro- (R/=0.6) first required for the faction, is prep^ed 
pyl carbonate), (6) prednisone 17-(n-butyl carbonate)- 30 according to German Pat. No. 1,668,079 from cortisone 
21-acetate, (8) prednisone 17-(n-butyl carbonate)-21- and tetra-(n-butyl) orthocarbonate. 
propionate. (9) prednisone 17«n-butyl carbonate)-21. Subsequently, the first-mentioned compound is hy- 
butyrate, (10) prednisone 17-(n-butyl carbonate)-21-val- drolyzed to cortisone 17-(n-butyl carbonate) (R/= 0.4) 
crate, (1 1) prednisone 17-(n-butyl carbonate)-21 -cycle- in the same way as desenbed in Example 1(c). 
propanecarboxylate and (12) prednisone 17-(n-butyl 35 EXAMPLE 56 

carbonate)-21-cycIopentylpropionate is obtained in .... ,. . . / .x 

each case (a) 1 g of Cortisol 17-(n-butyl carbonate) is reacted (1) 

(b) 3 g of prednisone 17-(n-butyl carbonate) are re- with 0.8 ml of methyl chloroformate and (2) with 0.8 ml 
acted with methanesulfonyl chloride, and the product is of ethyl chloroformate, (3) with 0.9 ml of n-propyl 
worked up. in the same way as described in Example 40 chloroformate, (4) with 0.9 ml of n-butyl chlorofor- 
2(0- After crystallization from ether, prednisone 17-(n- mate, (5) with 1.0 ml of isopropyl chloroformate, (6) 
butyl carbonate)-21-methanesulfonate is obtained. with 1.0 ml of isobutyl chloroformate, (7) with 0.8 ml of 

If an equimolar amount of p-toluenesulfonyl chloride acetyl chloride. (8) with 0.8 ml of propionyl chlonde. 

or of p<hlorobenzenesulfonyl chloride is employed in (9) with 0.9 ml of butyryl chlonde. (10) with 1 ml of 

place of methanesulfonyl chloride, the corresponding 45 valeryl chloride. (11) with 1 ml of eye opropanecar- 

prednisone 17-(n-butyl carbonate^ 1-p-toluenesulfon- boxylic acid chloride and (12) with 1.3 ml of cyclopen- 

•te or. respectively, prednisone 1 7-(n-butyl carbonate)- tylpropionyl chloride, instead of with methyl chlorofor- 

21-p^hlorobenzenesulfonate is obtained. mate, and the product is worked up. in the same way as 

(c) The prednisone di-(n-butyl) orthocarbonate described in Example 4(a). , 
<Ra0.6) first required for the reaction, is prepared ac- 50 The corresponding (1) Cortisol 17-(n-butyl car- 
cording to German Pat. No. 1.668.079 from prednisone bonate)-21 -(methyl carbonate). (2) cortiso Hn-buty 
and tetra-(n-butyl) orthocarbonate. Subsequently, the carbonate)-2 Methyl carbonate. (3) Cortisol 17-(n-butyl 
first-mentioned compound is hydrolyied to prednisone carbonate)-21-(n-propyl carbonate), (4) Cortisol 17-(n- 
17-fn-butyl carbonate) (R/=0.4) in the same way as butyl c*rbonate)-21 -(n-butyl carbonate). (5) Cortisol 
described in Example 1(c). 55 17-(n-butyl carbonate)-2Hisopropyl carbonate), (6) 
oescnuea in nwunpic v , Cortisol 17-(n _ butyl g,,*^^ Hisobutyl carbonate), 

EXAMPLE 55 p) Cortisol 17-(n-butyl carbonate)-21 -acetate, (8) corti- 

fa) I s of cortisone 17-(n-butyl carbonate) is reacted sol 17-(n-butyl carbonate)-21-propionate, (9) Cortisol 

(1) with 0.8 ml of methyl chloroformate and (2) with 0.8 17-(n-butyl earbonate)-21-butyrate. (10) Cortisol \l<n- 
ml of ethyl chloroformate, (3) with 0.9 ml of n-propyl 60 butyl carbonate)-21 -valerate, (11) Cortisol rMn-butyl 

chloroformate, (4) with 0.9 ml of n-butyl chlorofor- carbonate)-21-cyclopropanecarboxylate and (12) corti- 

mate, (5) with 1.0 ml of isopropyl chloroformate, (6) aol 17-(n-butyl carbonate)-21-cyclopentylpropionate is 

with 1.0 ml of isobutyl chloroformate, (7) with 0.8 ml of obtained in each jase. 

acetyl chloride. (8) with 0.8 ml of propionyl chloride, (b) 3 g of Cortisol 17-(n-butyl carbonate) are reacted 



If an equimolar amount of p-toluenesulfonyl chloride of n-butyl chlorofonnate, (5) with 1 .0 ml of isopropy I 
or of p-chlorobenzenesulfonyl chloride is employed in chlorofonnate, (6) with 1.0 ml of Motmtyl chloroTor- 
place of methanesulfonyl chloride, the corresponding mate, (7) with 0.8 ml of acetyl chloride, (8) witn w nu 
Cortisol 17-(n-butyl carboiute>21-p.toluenesulfonate of propionyl chloride (9) with 0.9 ml of ^butyry chlo- 
or t respectively, Cortisol 17«n-butyl carbonate)-21-p- 3 ride, (10) with 1 ml of valeryl chloride, (11) ^with 1ml of 
chlorobenzenesulfonate is obtained. cyclopropanecarboxylic acid cWonde and (12) witn i 3 

(c) The Cortisol di-(n-butyl) orthocarbonate (R/=0.6) ml of cyclopentylpropionyl chlonde, instead or with 
first required for the reaction, is prepared according to methyl chlorofonnate, and the product worked up, in 
German Pat No. 1,668,079 from Cortisol and tetra-(n- the same way as described in Example 4(a). 
butyl) orthocarbonate. Subsequently, the first-men- 10 The corresponding (1) 6o-fiuorodexameUiasone ra- 
tioned compound is hydrolyzed to Cortisol 17-(n-butyl (n-butyl carbonate)-21 -(methyl carbonate), (2) ba- 
carbonate) (R/=0.4) in the same way as described in fluorodexamethasone 17-(n-butyl carbonate>21-(ethy 
Example 1(c). carbonate), (3) 6a-fluorodexamethasone 17<n-butyl 

carbonate)-21-(n-propyl carbonate), (4) 6a-fluorodex- 
EXAMPLE 57 I5 gmcthasone 17-(n-butyl carbonate>21-(n-butyl carbon- 

(a) 1 g of beclomethasone 17-(n-butyl carbonate) is ate), (5) 6a-fluorodexamethasone 17-(n-butyl car- 
reacted (1) with 0.8 ml of methyl chlorofonnate and (2) bonate>21-isopropyl carbonate), (6) 6a-fluorodexame- 
with 0.8 ml of ethyl chlorofonnate, (3) with 0.9 ml of thasone 17<n-butyl carbonate>21-(isobutyl carbonate), 
n-propyl chlorofonnate, (4) with 0.9 ml of n-butyl chlo- (7) 6a-fluorodexamethasone 17-(n-butyl carbonate)- 
rofonnate, (5) with 1.0 ml of tsopropyl chlorofonnate, 20 21 -acetate, (8) 6a-fluorodexamethasone 17-(n-butyl car- 
(6) with 1.0 ml of isobutyl chlorofonnate, (7) with 0.8 bonate)-21 -propionate, (9) 6a-fluorodexamethasone 
ml of acetyl chloride, (8) with 0.8 ml of propionyl chlo- 17-(n-butyl carbonate)-2 1-butyrate, (10) 6a-fluorodex- 
ride, (9) with 0.9 ml of butyryl chloride, (10) with 1 ml amethasone l7-(n-butyl carbonate)-21 -valerate, (1 1) 
of valeryl chloride, (11) with 1 ml of cyclopropanecar- 6a-fluorodexamethasone 17-(n-butyl carbonate)-21- 
boxylic acid chloride and (12) with 1.3 ml of cyclopen- 25 cyclopropanecarboxylate and (12) 6a-fluorodexametha- 
tylpropionyl chloride, instead of with methyl chlorofor- tone 17-(n-butyl carbonate)-21-cyclopentylpropidnate 
mate, and the product is worked up, in the same way as is obtained in each case. 

described in Example 4(a). (b) 3 g of 6a-fluorodexamethasone 17-{n -butyl car- 

The conesponding (19 beclomethasone 17-(n-buty] bonate) are reacted with methanesulfonyl chloride, and 
carbonate)-21 -(methyl carbonate), (29 beclomethasone 30 the product is worked up, in the same way as described 
17-(n-butyl carbonnte>-21 -(ethyl carbonate), (3) be- in Example 2(0- After crystallization from ether, 6a- 
clomethasone 17-(n-butyl carbonate>21-(h-propyl car- fluorodexamethasone 17-(n-butyl carbonate)-21- 
bonate), 4) beclomethasone 17-(n*butyl carbonate)-21- methanesulfonate is obtained. 

(n-butyl carbonate), (5) beclomethasone 17-(n-butyl If an equimolar amount of p-toluenesulfonyl chloride 
carbonate)-21*<isopropyl carbonate), (6) beclometha- 35 or of p-chlorobenzenesulfonyl chloride is employed in 
sone 17-(n-butyl carbonate)-21 -(isobutyl carbonate), (7) place of methanesulfonyl chloride, the conesponding 
beclomethasone 17-(n-butyl carbonate)-21 -acetate, (8) 6a-fluorodexamethasone 17-(n-butyl carbonate)-21-p- 
beclomethasone 17-(n-butyl carbonate)-21 -propionate, toluenesulfonate or, respectively, 6a-fluorodexametha- 

(9) beclomethasone 17-(n-butyl carbonate)-21-butyrate ( sone 17-(n-butyl carbonate)-21-p-chlorobenzenesulfon- 

(10) beclomethasone 17-(n-butyl carbonate)-21-valer- 40 ate is obtained. 

ate, (11) beclomethasone 17-(n-butyl carbonate)-21- (c) The 6a-fiuorodexamethasone di-(n-butyl) ortho- 
cyclopropanecarboxylate and (12) beclomethasone 17- carbonate (R/=0.6) first required for the reaction, is 
(n-butyl carbonate)<yclopentylpropionate is obtained prepared according to German Pat. No. 1,668,079 from 
in each case. 6a-fluorodexamethasone and tetra-(n-butyl) orthocar- 

(b) 3 g of beclomethasone 17-(n-butyl carbonate) are 45 bonate. 

reacted with methanesulfonyl chloride, and the product Subsequently, the first-mentioned compound is hy- 
is worked up, in the same way as described in Example drolyzed to 6a-fluorodexamethasone 17-<n-butyl car- 
2(0- After crystallization from ether, beclomethasone bonate) (R/*=0.4) in the same way as described in Exam- 
17-(n-butyl carbonate)-21 -methanesulfonate is obtained. pie 1(c). 

If an equimolar amount of p-toluenesulfonyl chloride 50 EXAMPLE 59 

or of p-chlorobenzenesulfonyl chloride is employed in I1AA 

place of methanesulfonyl chloride, the conesponding (a) 1 g of betamethasone 17-(n-butyl carbonate) are 
beclomethasone 17-(n -butyl carbonate)-21-p-toluenesul- reacted (1) with 0.8 ml of methyl chlorofonnate and (2) 
fonate or, respectively, beclomethasone 17-(n-butyl with 0.8 ml of ethyl chlorofonnate, (3) with 0.9 ml of 
carbonate)-21-p-chlorobenzenesulfonate is obtained. 55 n-propyl chlorofonnate, (4) with 0.9 ml of n-butyl chlo- 

(c) The beclomethasone di-(n-butyl) orthocarbonate rofonnate, (5) with 1.0 ml of isopropy 1 chlorofonnate, 
(R/=0.6) first required for the reaction, is prepared (6) with 1.0 ml of isobutyl chlorofonnate, (7) with 0.8 
according to German Pat No. 1,668,079 from beclome- ml of acetyl chloride, (8) with 0.8 ml of propionyl chlo- 
thasone and tetra«(n-butyl) orthocarbonate. ride, (9) with 0.9 ml of butyryl chloride, (10) with 1 ml 

Subsequently, the first-mentioned compound is hy- 60 of valeryl chloride, (11) with 1 ml of cyclopropanecar- 
drolyzed to beclomethasone 17-(n-butyl carbonate) boxylic acid chloride and (12) with 1.3 ml of cyclopen- 
(Rys0.4) in the same way as described in Example 1(c). tylpropionyl chloride, instead of with methyl chlorofor- 

mate, and the product is worked up, in the same way as 
EXAMPLE 58 described in Example 4(a). 

(a) 1 g of 6a*fluorodexamethasone 17-(n-butyl car- 65 The corresponding (1) betamethasone 17-(b-butyl 
bonate) are reacted (1) with 0.8 ml of methyl chlorofor- carbonate>21 -(methyl carbonate), (2) betamethasone 
mate and (2) with 0.8 ml of ethyl chlorofonnate, (3) 17-(n-butyl carbonate>21 -(ethyl carbonate), (3) betame- 
with 0.9 ml of n-propyl chlorofonnate, (4) with 0.9 ml thasone 17-(n-butyl carbonate)-21 -(n-propyl carbonate), 
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(4) betamethasone 17-(n-butyl carbonate^Hn-butyl If an equimoUr amount of l^lwindfoqfl chlonde 

aitSwi betamethasone 17-<n-butyl carbonate)- or of Pf^^^&^Sl 

21<isopropyl carbonate). (6) betamethasone 17«n-butyl place of '^^^f^^^^S!^ 

c«toJate>2Kisob«tyl 'carbonate). (7) betamethasone ^^^ lo ^^;^l l C ^^^ 

17<n-butyl carbonate)-21.acetate. (8) betamethasone 3 uenesulfonate or^ jSteSSS!^ 

H^n-butyl carbonate)-21-propionate, (9) betametha- 17-<n-butyl carbonate)-21-p-chlorobenrenesuironate is 

•one 17Kn*utyl carbonate)-21-butyrate. (10) betame- obtained. . • , AUn hutv n onhocar- 

thasone 17«n-butyl carbonate>21-vaIerate, (1 1) (c) The fa-fluoroprediusoto ~ J**"^""™*"' 
betamethasone 17-<n-butyl carbonate)-21<yclo- ^°: 6 > rmt '^ m ^J°J ^ c 

propanecarboxybte and (12) betamethasone 17-(n-butyl 10 pared according to German Pat. 
SrSte>21<yclopentylpropionate is obtained in 6a-fluoroprednisolone and tetra-(n-butyl) orthocarbon- 
each ate. . ' 

(b) 3 g of betamethasone H-fr-butyl carbonate) are Subsequently, the fim-mentioned [ compound is hy- 
rcacted with methanesulfony! chloride, and the product drolyzed to 6a-fluoroprednisolone n^utyl carbon, 
is worked up, in the same way as described in Example 15 ate) (R/=0.4) in the same way as described in Example 
2(f). After crystallization from ether, betamethasone 1(c). 

n^n-butyl carbonate)-21-methanesulfonate is obtained. EXAMPLE 61 

If an equimolar amount of p-toluenesulfonyl chloride w . i 

or of p<hlorobenzenesulfonyl chloride is employed in (a) 1 g of 16a- or ^-methyl-prrfmsolone 17-(n-butyl 
place of methanesulfony 1 chloride, the corresponding 20 carbonate) is reacted (1) with 0.8 ^J)f methyl chloro- 
betamethasone 17-(n-butyl cartx>nate)-21-p-toluenesul- formate and (2) with 0.8 ml of ethyl cWoroforaiate, (3) 
fonate or, respectively, betamethasone 17-(n-butyl car- with 0.9 ml of n-propyl chloroformate, (4) with 0.9 m 
bonateV21-p-chlorobeiizenesulfonate is obtained. of n-butyl chloroformate, (5) with 1.0 ml of isopropyl 

(c) The betamethasone di-(n-butyl) orthocarbonate chloroformate, (6) with 1.0 ml of isqbutyl chlorofor- 
(R«0.6) first required for the reaction, is prepared 25 mate, (7) with 0.8 ml of acetyl chloride, (8) with 0.8 ml 
according to German Pat. No. 1,668,079 from betame- of propionyl chloride, (9) with 0.9 ml of butyryl chlo- 
thasone and tetra-(n-butyl) orthocarbonate. ride, (10) with 1 ml of valeryl chloride, (1 1) with 1 ml of 

Subsequently, the first-mentioned compound is hy- cyclopropanecarboxy lie acid chloride and (12) with 1.3 
drolyzed to betamethasone 17-(n-butyl carbonate), ml of cyclopentylpropionyl chloride, instead of with 
(R/sO.4) in the same way as described in Example 1(c). 30 methyl chloroformate, and the product is worked up, m 

the same way as described in Example 4(a). 
EXAMPLE 60 The corresponding (1) 16a- or 0-inethyl-predniso- 

(a) 1 g of (6a-fluoroprednisolone 17-(n-butyl carbon- lone 17-(n-butyl carbonate)-21 -(methyl carbonate), (2) 
ate) is reacted (1) with 0.8 ml of methyl chloroformate 16a- or jj-methyl-prednisolone 17-(n-butyl carbonate)- 
and (2) with 0.8 ml of ethyl chloroformate, (3) with 0.9 35 21-(ethyl carbonate), (3) 16a- or 0-methyI-prednisolone 
ml of n-propyl chloroformate, (4) with 0.9 ml of n-butyl 17-(n-butyl carbonate)-21 -(n-propyl carbonate), (4) 16a- 
chloroformate, (5) with 1.0 ml of isopropyl chlorofor- or £-methyl-prednisolone 17-(n-butyl carbonate)-2 1 in- 
mate, (6) with 1.0 nil of isobutyl chloroformate, (7) with butyl carbonate), (5) 16a- or £-methyI-predm$oIone 
0.8 ml of acetyl chloride, (8) with 0.8 ml of propionyl 17-(n-butyl carbonate)-21 -(isopropyl carbonate), (6) 
chloride, (9) with 0.9 ml of butyryl chloride, (10) with 1 40 16a- or 0-methyl-prednisolone 17-(n-butyl carbonate)- 
ml of valeryl chloride, (11) with 1 ml of cyclo- 2 l-(isobutyl carbonate), (7) 16a- or 0-methy I-predniso- 
propanecarboxylic acid chloride and (12) with 1.3 ml of lone 17-(n-butyl carbonate)-21-acetate, (8) 16a- or 0- 
cyclopentylpropionyl chloride, instead of with methyl methyl-prednisolone 17-(n-butyl carbonate)-21-pro- 
chlorofonnate, and the product is worked up, in the pionate, (9) 16a- or 0-methyl-prednisoIone 17-(n-butyl 
same way as described in Example 4(a). 45 carbonate>21 -but y Irate, (10) 16a- or 0-methyl-pred- 

The corresponding (1) 6a-nuoroprednisolone 17-(n- nisolone 17-(n-butyl carbonate)-21 -valerate, (11) 16a- 
butyl cartx>nate)-21-(methyl carbonate), (2) 6a-fluoro- or ^-methyl-prednisolone 17-(n-butyl carbonate)-21- 
prednisolone 17-(n-butyl carbonate>2 Methyl carbon- cyclopropanecarboxylate and (12) 16a- or £-methyl- 
ate), (3) 6a-fluoroprednisolone 17-(n-butyl carbonate)- prednisolone 17-(n-butyl carbonate)-21-cyclopentyIpro- 
21-(n-propyI carbonate), (4) 6a-fluoroprednisolone 17- 50 pionate is otained in each case, 
(n-butyl carbonate)-21-(n-butyl carbonate), (5) 6a- (b) 3 g of 16a- or ^-methyl-prednisolone 17-(n-butyl 
fluoroprednisolone 17-(n-butyl carbonate)-21-(isopro- carbonate) are reacted with methanesulfonyl chloride, 
pyl carbonate), (6) 6a-fluoroprednisolone 17-(n-butyl and the product is worked up, in the same way as de- 
carbonate>21 -<»obutyl carbonate), (7) 6a-fluoropred- scribed in Example 2(0- After crystallization from 
nisolone 17-(n-butyl carbonate)-21 -acetate, (8) 6a- 55 ether, 16a- or 0-methyl-prednisolone 17-(n-butyl car- 
fluoroprednisolone 17-(n-butyl carbonate)-21-propion- bonate)-21-methanesulfonate is obtained, 
ate, (9) 6a-fluoroprednisolone 17-<n-butyl carbonate)- If an equimolar amount of p-toluenesulfonyl chloride 
21-butyratc, (10) 6a-fluoroprednisolone 17-(n-butyl car- or of p-chlordbenzenesulfonyl chloride is employed in 
bonate)-21 -valerate, (11) 6a-fluoroprednisolone 17-(n- place of methanesulfonyl chloride, the corresponding 
butyl carbonate>2 1 -cyclopropanecarboxylate and (12) 60 16a- or /^-methyl-prednisolone 17-(n-butyl carbonate)- 
6a-fluoroprednisolone 17-(n-butyl carbonate)-21- 21-p-toluenesulfonate or, respectively, 16a- or 0-meth- 
cyclopentylpropionate is obtained in each case. yl-prednisolone 17<n-butyl carbonate>2 1 -p-chlorobcn- 

(b) 3 g of 6a-fluoroprednisolone 17-(n-butyl carbon- zenesulfonate is obtained. 

ate) are reacted with methanesulfonyl chloride, and the (c) The 16a- or 0-methyl-prednisoIone di-(n-butyl) 
product b worked up, in the same way as described in 65 orthocarbonate (R/=0.6) first required for the reaction 
Example 2(0- After crystallization from ether, 6a- is prepared according to German Pat. No. 1,668,079 
fluoroprednisolone 17<n-butyl carbonate)-2 1 -methane- from 16a- or 0-methyI-prednisolone and tetra-(n-butyl) 
sulfonate is obtained. orthocarbonate. 
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Subsequently, the rationed compound is hy ; ^O'" 1 ?' 
drS£?to \L or ^methyl-prednisolone P^tyl ^gS^^IS^O^JS acety? chloride. (8) 

E"»P k KcV $ ^ , ch , oridc> ( , 0) ^ i „! f valeryl chlonde, (1 1) 

EXAMPLE 62 . with I ml of cyclopropanecarboxylic acid chlonde and 

(a) 1 s of 6o,16a- or /J-dimethyl-prediiisolone 17-(n- (12) with 1,3 ml of cirdoi«ylprop»onyl dUon^in- 
buiyl cSboW b reacted (1) with 0.8 ml of methyl stead of with methyl chlorofonnate. P^Vf 
chloroformate and (2) with 0.8 ml of ethyl chlorofor- worked up, in the same way as described in Example 
mate. (St with 0.9 ml of n-propyl chlorofonnate, (4) 10 4(a). 
wnh 0.9 * Tofn-buty! chloroformate, (5) with 1.0 ml of corresponding (1) 

jaopropyl chloroformate. (6) with 1.0 ml of isobutyl nisolon C 17«n-butyl carbonate>2Kmethyl orboaate). 
chtorofonnatc, (7) with 0.8 ml of acetyl chloride, (8) (2) 9a<hloro-16a-methyl-prediiisolone 7Kn-butyI car- 
with a8 ml of propionyl chloride. (9) with 0.9 ml of bonate)-21 -(ethyl carbonate). (3) 9a<hloro-16a-metn- 
butyryl chloride. (10) with lml of valeryl chloride, (11) 15 ^.prednisolone 17-(n-butyl carbonate)-2Hn-propyl 
with 1 ml of cyclopropanecarboxylic acid chloride and carbonate), (4) 9o<hloro-16o-methyl-predmsolone 17- 
(12) with 1.3 ml of cyclopentylpropionyl chloride, in- ( n -butyl carbonate)-21-(n-butyl carbonate), (5) 9a- 
stead of with methyl chloroformate, and the product is cWoro- 16a -Diethyl-prednisolone 17-(n-butyl car- 
worked up, in the same way as described in Example bonate)-21-(isopropyl carbonate), (6) 9o-chloro-16a- 
4(a). 20 methyl-prednisolone 17-(n-butyl carbonate)-21-(isobu- 

The corresponding (1) 6o,16o- or 0-dimethyl-pred- ^ carbonate), (7) 9o-chloro-16a-methyl-prednisolone 
nisolone 17-(n-butyl carbonate)-21 -(methyl carbonate), p^n-butyl carbonate)-21 -acetate, (8) 9a-chloro-16a- 
(2) 6o,16a- or /J-dimethyl-prednisolone 17-(n-butyl car- methyl-prednisolone 17-(n-butyl carbonate)-21-pro- 
bonate>21 -(ethyl carbonate), (3) 6a,16a- or /9-dimeth- p i ona te, (9) 9o-chloro-16a-methyl-prednisolone 17-(n- 
yl-prednisolone 17-(n-butyl carbonate)-21-(n-propyl 25 buty | car b Onate ).2i-butyrate,(10)9a-chloro-16a-meth- 
carbonate), (4) 6o,16o- or /B-dimethyl-prednisolone yl-prednisolone 17-(n-butyl carbonate)-21-valerate, (11) 
17-(n-butyl carbonate)-21 -(n-butyl carbonate), (5) 6a,l- o a< hJoro-16a-methyl-prednisolone 17-(n-butyl car- 
6a- or 0-dimethyl-prednisolone 17-(n-butyl carbonate)- oonate ).2l<yclopropanecarboxylate and (12) 9a- 
21-Osopropyl carbonate), (6) 6a,16a- or 0-dimethyl- ch i oro .i6a-methyl-prednisoIone 17-(n-butyl carboate)- 
prednisolone 17-(n-butyl carbonate^ -(isobutyl car- 30 2 i-cyclopentylpropionate is obtained in each case. 
bonateX (7) 6a,16a- or /3-diemthyl-predmsolone 17-(n- ft,) 3 g of 9a-chloro-16a-methyl-prednisolone 17-(n- 
butyl carbonate>21-aceUte, (8) 6a,16a- or ^-dimethyl- j carbonate) are reacted with methanesulfonyl 

prednisolone !7-(n-butyl cartonateV21-propionate, (9) ch]orid ^ ^ pro d U ct a wor ked up. in the same way 
6o,16o- or ^imethyl-predrusolone ""<n-b«tyl M described in Example 2(0- After crystallization from 

bonate)-21-butyrate (10)1 fa,l6»> or 0-duneAy -pred- 35 9a<Uor ^. mt ^ U?reaaiso \one 17-(n.butyl 

nisolone 17<n-butyl carbonate)-21-valerate, (11) 6o,l- 2irtK^te>-2I-metIi™.uIfi»ate is obtained. 
<u- or /l-dimethyl-prednholone "ftbutyl carbonate}- "^"^^ momt of p^luenesulfonyl chloride 
21<ydopropanecarboxylate and (12) 6a,16a- or 0- p^hlorobenzenesulfonyl chloride is employed in 

cumethyl-prednisolone «£W. tt £'£ir^ „ JlaL Sf methanesulfonyl chloride, the corresponding 
cydopttty^ropiowte is obtained I in «c« case. 40 5 a<hloro . 16a . metny ,. pre d„isolone 17-Oi-butyl car- 

^^t^^SSS^TSSS!^ bonate>21-p-toluenesulfonate or. respectively. 9a- 
butyl carbonate) are reacted with metnanesultonyi M ~*^A*~\nm*hv\ «r*Hni«nlone 17-fn-butvl car- 

as ^described in Exampe 2(0- After ^S^^. M (c) The 9a-chloro-16a.methyl-predrusolone di(n- 
ether. 6a,16a- or ^-duneAyl-predmsolone 17-(n-butyl 45 W *£ h tenate ^ Q 6) ^ ^ Ttd for the 

carbonate>21-methanesulfonate is obtained. S22>nbSep«red according to Geraian Pat. No. 

^o^^i^xtX. 50 ut s^i;^rr^o nca is hy . 

6a,16a- or ^^y}^^ ^"^ 1 ^?^. 50 drolyied to 9a<hloro-16a-methyl-prednisolone 17«n- 
^^^Z^^^- but/car*nate) (R^O.4) in the same was as described 

D-cMorobeninesulfonate is obtained. m Exam P lc 1(c) ' 

(c) The 6a, 16a- or /5-dimethyl-prednisolone di-(n- EXAMPLE 64 

^^uenSy°.1^-2ntioned compound is hy- of n-propyl chlorofonnate^ (4) with 0.9 ml of n^utyl 
drolwed to 6a,16a-or /J^imethyl-prednisolone 17<n- 60 chloroformate, (5) wiU» 1.0 ml of isopropyl chlorofor- 
S^„iZiiw«.«S raZ a A\ in the Lmt- wav as described mate, (6) with 1 .0 ml of isobutyl chloroformate. (7) with 

n fcxampie nc;. chloride, (9) with 0.9 ml of butyryl chloride. (10) with 1 

EXAMPLE 63 ml of valeryl chloride, (11) with 1 ml of cyclo- 

fa) 1 b of 9a-chlorc-16a-methyI-prednisolone 17-(n- 65 propanecarboxylic acid chloride and (12) with 1.3 ml lof 
butvl carbonate) is reacted (1) with 0.8 mol of methyl cyclopentylpropionyl chloride, instead of with methyl 
chlorofonnate and (2) with 0.8 ml of ethyl chlorofor- chlorofonnate and the product is worked up. in the 
mate, (3) with 0.9 ml of n-propyl chloroformate. (4) same way as described in Example 4(a). 
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The corresponding (1) 9o-chloro-prednlsolone 17-<n- (12) prednisolone 17«n-pentyl carbonate)-21-cyclopen. 

butyl carbonate>21 -(methyl carbonate), (2) 9a-chloro- tylpropionate is obtained in each case, 

prednisolone 17<n-butyl c*bonate)-2Hethyl carbon- (b) 3 g of , ^dnisolone 

•te), (3) 9a-chloro.prednisolone !7-(n-butyl carbonate)- reacted with ,..c b-nesulfonyl chloride .and ^ Product 

2Un-ptopyl carbonate), (4) 9a-chloro-prednisolone 5 b worked up, u. V June way as described in Example 

nU7 carbonateHKn-butyl carlonite). (5) 9«- 2(0- After cry**. Jon from ^£P^-?^ 7 - 

cWoro-prednisolone 17-<n.butyl carbonate)-2Kisopro. (n-pentyl carbonate^ l-methanesulfona te « 

pyl carbonate). (6) 9o<nloro-prednisolone 17<n.butyl If • ^r^^V^SS^ 

carbonate>2K«obutyl carbonate). (7) 9a-chloro-pred- or of *f*™f* aMe ?~ l f^ 

nisolone 17«n-butyl carbonate)-21-aceUte. (8) 9a- «> pbce of methanesulfonyl cUond* the L 

chlorc-prednfaolone H-fr-butyl carbonate)-21-propion- prednisolone "^'^J^^ 

ate, (9) 9o-chloro-prednisolone H^n-butyl carbonate)- or .^^ yl 

21^tU 00) VS ^"! . orTSbonate 

carbonate)-21 -valerate, (11) 9a -chloro-predmsolone mm m r \ - u «r^r>or^H «^ 

and 12 9a-chlor^prtdmsolone H^n-butyl carbonate). ^^Vt^traKn-pentyl) orthocarbonate. Subsequently, 

2, S?*?S f,p M P,0na lf «* S nZpound is hydrolyzedVoJrednis- 

0>) 3 g of 9a<hIo^pr^Ione H-<n-butyl carton- I7K „-butyl carbonate) (R,J).4) in the same way 

ate) are rated 2Q ^d^ribed in Example 1(c). 

product is worked up, in the same way as described in WB *-*-*u K v 7 

Example 2(0- After crystallization from ether, 9a- EXAMPLE 66 

chloro-prednisolone 17-(n-butyl carbonate)-21. } Qf prednisonc p^n.pentyl carbonate) is re- 

sneUianesulfonate is obtained. acted (1) with 0.8 ml of methyl chloroformate and (2) 

If an equimolar amount of ^toluenesulfonyl chloride ^ ^ Q g ml of mcthyl ch i oro fonnate ( (3) with a9 ml of 

or of p-chlorobenzenesulfonyl chlonde ts employed in n . propyl chloroformate, (4) with 0.9 ml of n-butyl chlo- 

place of methanesulfonyl chloride, the corresponding rofonnatC( (5 ) with 1.0 ml of isopropyl chloroformate, 

9a<hloro-prednisolone 17-(n-butyl carbonate)-21-p- (6) ^ l Q ml of ^b^yi chloroformate (7) with 0.8 ml 

toluenesulfonate or, respectively, 9a-chloro-predmso- c f acetyl chloride, (8) with 0.8 ml of propionyl chloride, 

lone 17-(n-butyl carbonate>21-p<hlorobenzenesulfon- ^ (9) ^ 9 ml D f butyryl chloride, (10) with 1 ml of 

ate is obtained. valeryl chloride, (11) with 1 ml of cyclopropanecar- 

(c) The 9a-chloro-prednisolone di-(n-butyl) ortho- boxylic acid chloride and (12) with 1.3 ml of cyclopen- 

carbonate (R/=0.6) first required for the reaction is tylpropionyl chloride instead of with methyl chlorofor- 
prepared according to German Pat. No. 1,668,079 from ^ ^ product is work up, in the same way as 

9a-chloro-prednisolone and tetra-(n-butyl) orthocar- 35 described in Example 4(a). 

bonate. The corresponding (1) prednisone 17-(n-butyl car- 

Subsequently, the first-mentioned compound is hy- bonate)-21 -(methyl carbonate), (2) prednisone 17-(n- 

drolyzed to 9a-chloro-prednisolone 17-(n-butyl carbon- pentyl carbonate)-21 -(ethyl carbonate), (3) prednisone 

ate) R/=0.4) in the same way as described in Example 17-(n-pentyl carbonate)-2I-(n-propyl carbonate), (4) 

1(c). 40 prednisone 17-(n-pentyl carbonate)-21-(n-butyl carbon- 

pyampi p m * te )» (5) prednisone 17-(n-pentyl carbonate)-21-(isopro- 

cju\*nri*c ™ pyl carbonatc)( (6) prednisone 17-(n-pentyl carbonate)- 

(a) 1 g of prednisolone 17-(n-pentyl carbonate) is 21-(isobutyl carbonate), (7) prednisone 17-(n-pentyl 

reacted (1) with 0.8 ml of methyl chloroformate arid (2) carbonate>21 -acetate, (8) predisone 17-(n-pentyl car- 

with 0.8 ml of ethyl chloroformate, (3) with 0.9 ml of 45 bonate)- 21 -propionate, (9) prednisone 17-(n-pentyl car- 

o-propyl chloroformate, (4) with 0.9 ml of n-butylchlo- bonate)-21-butyrate, (10) prednisone 17-(n-propyl car- 

roformate, (5) with 1.0 ml of isopropyl chloroformate, bonate>21 -valerate, (11) prednisone 17-(n-propyl car- 

(6) with 1.0 ml of isobutyl chloroformate, (7) with 0.8 bonate)-21-cyclopropanecarboxylate and (12) predni- 

ml of acetyl chloride, (8) with 0.8 ml of propionyl chlo- tone 17-(n -pentyl carbonate)-21<yclopentylpropionate 

ride, (9) with 0.9 ml of butyryl chloride, (10) with 1 ml 50 is obtained in each case. 

of valeryl chloride, (11) with 1 ml of cyclopropanecar- (b) 3 g of prednisone 17-(n-propyl carbonate) are 

boxylic acid chloride and (12) with 1.3 ml of cyclopen- reacted with methanesulfonyl chloride, and the product 

tylpropionyl chloride, instead of with methyl chlorofor- is worked up, in the same way as described in Example 

mate, and the product is worked up, in the same way as 2(0* After crystallization: from ether, prednisone 17-(n- 

described in Example 4(a). 55 pentyl carbonate)-21-methanesulfonate is obtained. 

The corresponding (1) prednisolone 17-(n-pentyl If an equimolar amount of p-toluenesulfony) chloride 

carbonate)-21-(inethyl carbonate), (2) prednisolone 17- or of p-chlorobenzenesulfonyl chloride is employed in 

(n-pentyl carbonate>21 -(ethyl carbonate), (3) predniso- place of methanesulfonyl chloride, the corresponding 

lone 17«(n*pentyl carbonate)-21-(n-propyl carbonate), prednisone 17-(n-pentyl carbonate>-21-p-toluenesulfon- 

(4) prednisolone 17-(n-pentyl carbonate>21 -(n-butyl 60 ate or, respectively, prednisone 17-(n-pentyl carbonate)- 

carbonate), (5) prednisolone 17-(n-pentyl carbonate)-21- 21-p-chlorobenzenesulfonate is obtained, 
(isopropyl carbonate), (6) prednisolone 17-(n-butyl car- (c) The prednisone di-(n-pentyl) orthocarbonate 

bonate(-21 -(isobutyl carbonate), (7) prednisolone 17-(n- (R/bk0.6) first required for the reaction, is prepared ac* 

pentyl carbonate)-21 -acetate, (8) prednisolone 17-(n- cording to German Pat. No. 1,668,079 from prednisone 

pentyl carbonate>2 1 -propionate, (9) prednisolone 17- 65 and tetra-(n-pentyl) orthocarbonate. Subsequently, the 

(n-pentyl carbonate>21-butyrate, (10) prednisolone 17- first-mentioned compound is hydrolyzed to prednisone 
(n-pentyl carbonate)-21 -valerate, (11) prednisolone 17- 17 -(n-pentyl carbonate) (R/w0.4) in the same way as 

(n-pentyl carbonate)-21<yclopropanecarboxylate and described in Example 1(c). 
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(6) Cortisol 17-(n-pentyl carboiuUe)-21 -(isobutyl carbon- 
EXAMPLE 67 ate ) p) Cortisol 17-(n-pentyl carbonate)-21 -acetate, (8) 

(a) 1 g of cortisone 17-(n.pentyl carbonate) is reacted Cortisol }H»1*ntyl <^nateV2^ W cor- 
(1) with 0.8 ml of methyl chloroformate and (2) with 0.8 tisol "^r^^^i^ 
m ofethyl chlorofonnate,(3)with0.9mlofn-propyl 5 "«n-i>entyl carbonate>21-vale^ 
chloroformate. (4) with 0.9 ml of n-butyl chlorofor. pentyl carbonate^ l^yclopror^ecartoxy btend 09 
mate, (5) with 1.0 ml of isopropyl chloroformate, (6) Cortisol 17-<n-pentyl carbonate)-21-cycloDentyIpro- 
with 1 .0 ml of isobutyl chloroformate, (7) with 0.8 ml of pionate is obtained in each case, 
acetyl chloride, (8) with 0.8 ml of propionyl chloride, (b) 3 g of Cortisol 17-(n-pentyl carbonate) arereacted 
(9) ml of butyryl chloride, (10) with 1 ml of valeryl 10 with methanesulfonyl chloride, and the product is 
chloride, (1 1) with 1 ml of cyclopropanecarboxylic acid worked up, in the same way as described in Example 2 
chloride and (12) with 1.3 ml of cyclopentylpropionyl (f). After crystallization from ether, Cortisol 17-(n-pen- 
chloride, instead of with methyl chloroformate, and the tyl carbonate)-21-methanesulfonate is obtained, 
product is worked up, in the same way as described in if an equimolar amount of p-toluenesulfonyl chloride 
Example 4(a). 15 or of p-chlorobenzenesulfonyl chloride is employed in 

The corresponding (1) cortisone 17-(n-pentyl car- D f methanesulfonyl chloride, the corresponding 

bonate>2Kmethyl carbonate), (2) cortisone 17-(n-pen- Cortisol 17-(n-pentyl carbonate)-2 1 -p-toluenesul fonate 
tyl carbonate)-21-(ethyl carbonate), (3) cortisone 17-(n- or| respectively, Cortisol 17-(n-pentyl carbonate)-21-p- 
pentyl carbonate)-21-(n-propyl carbonate), (4) cortisone chlorobenzenesulfonate is obtained. 
17-(n-pentyl carbonate)-21-(n-butyl carbonate), (5) cor- 20 ^ y^e Cortisol di-(n-pentyl) orthocarbonate 
tisone 17-(n-pentyl carbonate)-21-(isopropyl carbonate), (R«0.6) first required for the reaction, is prepared ac- 
(6) cortisone 17-(n-pentyl carbonate)-21 -isobutyl car- cording to German Pat. No. 1,668,079 from Cortisol and 
bonateC (7) cortisone l7-(n-pentyl carbonate)-21-ace- tetra-(n-pentyl) orthocarbonate. Subsequently, the first- 
tate, (8) cortisone 17-(n-pentyl carbonate)-2I-propion- ment ioned compound is hydrolyzed to Cortisol 17-(n- 
•te, (9) cortisone 17-<n-pentyl carbonateJ-21-butyrate, 25 M nty j 0^^) (R«0.4) in the same way as described 
(10-cortisone 17-(n-pentyl carbonate)-21-valerate, (II) £ Example 1 (c). 
cortisone 17-(n-pentyl carbonate)-21-cyclopropanecar- 

boxylate and (12) cortisone 17-(n-pentyl carbonate)-21- EXAMPLE 69 

cyclopentylpropionate is obtained in each case. (j * j Qf bedomethasone 17-(n-pentyIcarbonate) is 

(b) 3 g of cortisone 17«n-pentyl carbonate) are re- 30 reacte<J (J) wHh Q g m , of methyI chloroformate and (2) 
acted with methanesulfonyl chlonde, and the product is ^ Q g m , of eth , ch ] oro r rmate, (3) with 0.9 ml of 
worked up, in the same way as described m Example chloroformate, (4) with 0.9 ml of n-butyl chlo- 

2(0- After crystallization i from ether, cortisone 17-(n- J^rtW (5) with 1.0 ml of isopropyl chloroformate, 

pentyl ^M* 21 ™*^"^™""^ „ (6) with 1.0 ml of isobutyl chloroformate, (7) with 0.8 

If an equimolar amount of p-toluenesu fonyl chloride 35 ^ , of ionyl chlo . 

or of ^^^l°X^ n t ILSSSLS ^ (9) wUh 0.9 ml of butyryl chloride; (10) with 1 ml 
place of methanesulf onyUhlonde, the J™W»£W o{ n :^ ntylch , ori de. (11) with 1 ml of cyclopropanecar- 
cortisone 17-(n.pentyl carbonate)-2 » ■P- to,u «" u Jf° n »|f toxyKe acid chloride and (12) with 1 .3 ml of cyclopen- 
^""•^^EEK riftS? y Carb0natC) " 21 - p ' 40 ^propionyl chloride, instead of with methyl chlorofor- 
C V"Z™* *SA> orthocarbonate * «i«J * P^""** * in »™ ™* » 

«J«n.j«r3 r*r*ol\ in the same wav as c omethasone 1 7 -{n -pentyl car bonate)-21-<n -propyl car- 
£&Ed to E™ie Ifc?^ «x> n8,e ). (4)becIomethasone 17-(n-pentyl carbonate)-21- 

described in Example 1(c). (n buty , cuhoMXe)i (5) bedomethasone l7-(n.pentyl 

EXAMPLE 68 carbonate)-21-(tsopropyl carbonate), (6) beclometha- 
(a) I g of Cortisol 17-(n.pentyl carbonate) is reacted $0 «one 17-(n-pentyl carbonate)-2Ki8obutyl carbonate), 

Q&VtScrw^JrtLn** and (2) with 0.8 (J) hetajtai. lltj^SS^^X 

m of ethyl chlorofomate, (3) with 0.9 ml of n-propyl (8) bedomrthasone 1 7Kn-r*ntylcarbonate)-2 1 -propion- 

cMoroformate, (4) with 0.9 ml of n-butyl chlorofor- «* (9) bee omethasone 17-f>penty! carbonate^ - 

mate7(5) with 1.0 ml of isopropyl chloroformate. (6) butyrate. (10) beclome hasone 17-(n.pen yl carbonate)- 

w?£Yomlo^ < » beclomethasone "Kn-pentyl car- 

™y chloride, (8) with 0.8 ml of propionyl chloride, bonate>2l<yclopropanecarboxy ate ^and ( 2) beclome- 

M) with 0.9ml of butyryl chloride, (10) with 1 ml of thasone IMn-pentyl carbonate^l-cyclopentylpro- 

valervl chloride. (1 1) with 1 ml of cyclopropanecar- pionate is obtained in each case. 

boxyHc acid chloride and (12) with 1.3 ml of cyclopen- (b) 3 g of beclomethasone Mn-pentyl carbonate) are 
tylpropionyl chloride instead of with methyl chlorofor- 60 reacted with methanesulfonyl chlonde, and the product 

mate, and Uie product is worked up, in the same way as is worked up, in the same way as described in Example 

described to Example 4(a). 2 (0- After crystallization from ether, beclomethasone 

The corresponding (1) Cortisol I7-(n-pentyl car- l7-(n-penty1 carbonate)-21-methanesulfonate is ob- 

bonate)-2l-(methyI carbonate), (2) Cortisol 17-(n-pentyl tained. 

carbonate)-21 -(ethyl carbonate). (3) Cortisol !7-(n-pen- 65 If an equimolar amount of p-toluenesulfonyl chlonde 

tyl carbonated Mn- propyl carbonate), (4) Cortisol or of p-chlorobenzenesulfonyl chloride is employed tn 

17-(n-pentyl carbonate)-21 -(n-butyl carbonate). (5) cor- place of methanesulfonyl chloride, the corresponding 

tisol 17-(n-pentyl carbonate)-21 -(isopropyl carbonate), beclomethasone 17-(h-pentyl carbonate)-21-p-toluene. 
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aulfonMe or. respectively. beclomethasone IT*** with 0.8 ^£^^SSS 9 ffcSSbS 2£ 

tylc^n.te>21-p«hlor^ tfT^ 

(c) The beclomethasone dKn-per, yl) orthocarbonate ~f°^ (5 i^f >b u ^ chloroformate, (7) with 0.8 

<R«0.6) first required for the reaction, a prepared ac- (6) with .0 ml or WJJ , f opi 'i chlo _ 

»Sng to German Pat. No. 1.668.079 from beclome- 3 ^,^' c *^^^^ 

thasone and tetra-<n-pentyl) orthocarbonate. nde, (9) with ™ WI W f " ' i onroBanecar . 

^Sequent*, £e ^mentioned compound is hy- of valeryl ^^l^^.fSS^SS^ 

drolyzed to beclometh»one 17-<n-penty1 carbonate) ^y te .^ I , ^«!^ ) ^J^J2terSr. 

fllJo 4) in the aame way as described in Example 1 (c). tylpropionyl chlonde, instead of with metnyi cnioroior 

(R/.0.4) in tne tame way as aescnoco m »uu. v ^ jy^ ^ ^ product is worked up. in the same way as 

EXAMPLE 70 described in Example 4 (a). 

(a) 1 g of 6a-fluorodexamethasone 17-(n.pentyl car- The corresponding (1) ^^tJ^SSL 
borate) Ire reacted (1) with 0.8 ml of methyl chlorofor- carbonate>2Kmethyl carbonate). <2) *^a*° ne 
STaid (2) with 0.8 ml of ethyl chloroformate. (3) 17«n-pentyl ^T^ilSS^vSS^ 
with a9 ml of n-propyl chloroformate. (4) with 0.9 ml 15 (3)betamethasone 17-(n-pentyl "J^^J^J^g 1 
ofn-butyl chloroforSate. (5) with 1.0 ml of isopropyl carbonate). W ^tamethasone 17 ^^Sk 
chloroformate. (6) with 1.0 ml of bobutyl chlorofor- 2Kn-butyl carbonate). (5) ^f^^J^^L 
niW(7) with 0.8 ml of acetyl chloride. (8) with 0.8 ml carbonate)-21 -(isopropyl carbonate). (6) betamethasone 
orSoSUl chloride. (9) with 0.9 ml of butyryl chlo- 17«n.pentyl •"^>?M**^ SfSffc £ 
ride. (10) with 1 ml of valeryl chloride. (1 1) with 1 ml of 20 betamethasone 17-(n-penty carbonate)-2 1-acetate. (8) 
cydoVSpaneartoxylic Jd chloride and (12) with 1.3 betamethasone "^^^^EiSg^ 
ml dt, cyclopentylpropionyl chloride, instead of with (9) betamethasone 17-(n-pentyl carbonate^ 1-butyra e, 
Srthyl chlorofor^te^dUie product is worked up. in (10) betamethasone 1^<^^2 
the same way as described in Example 4 (a). (1 Dbetamethasone "Kn-pemyl carbonate)-] l-cyclo- 

The corresponding (1) 6o-nuorodexamethasone 17- 25 propanecarboxylate and (12) betamethasone 17-(n-pen. 
(n-pentyl carbonate>21 -(methyl carbonate), (2) 6a- tyl carbonate)-21-cyclopentylpropionate is obtained in 
fluorodexamethasone 17-(n-pentyl carbonate)-21-(ethyl each case. 

carbonate). (3) ea-fluorodexamethasone 17-(n.pentyl (b) 3 g of betamethasone 17Kn-pentyl carbonate) are 
carbonate>21 -(n-propyl carbonate), (4) oa-fluorodex- reacted with methanesulfonyl chlonde. and the product 
amethasone 17-(n-pentyl carbonate)-21-(n-butyl carbon- 30 is worked up, in the same way as described in Example 
ate). (5) 6o-fluorodexamethasone 17-(n.pentyl car- 2 (f). After crystallization from ether, betamethasone 
bonate>21-(isopropyl carbonate). (6) oo-fluorodexame- 17-(n-pentyl carbonate)21-methanesulfonate is ob- 
thasone 17-(n-pentyl carbonate)-21-(isobutyl carbon- tained. 

ate), (7) 6a-fluorodexamethasone 17-(n-pentyl car- Ifanequimolar amount of p-toluenesulfonyl chlonde 
bonateMl-acetate, (8) ©a-fluorodexamethasone 17-(n- 35 or of p-chlorobenzenesulfonyl chlonde is employed in 
pentyl carbonate)-2 1 -propionate, (9) 6a-fluorodexame- place of methanesulfonyl chlonde, the corresponding 
thasone 17-(n-pentyl carbonate)-21.butyrate. (10) 6o- betamethasone 17-(n-pentyl carbonate)-21-p-toluenesul- 
fluorodexamethasone 17-(n-pentyl carbonate)-21-vaIer- fonate or, respectively, betamethasone 17-(n-pentyl 
ate, (11) 6a-fluorodexamethasone 17-(n-pentyl car- carbonate)-21-p-chlorobenzenesulfonate is obtained. 
bonateV21-cyclopropanecarboxyIate and (12) 6a- 40 (c) The betamethasone di-(n-pentyl) orthocarbonate 
fluorodexamethasone 17-(n-pentyl carbonate)-21- (Rya0.6) first required for the reaction, is prepared ac- 
cyclopentylpropionate is obtained in each case. cording to German Pat. No. 1,668,079 from betametha- 

(b) 3 g of 6a-fluorodexamethasone 17-(n-pentyl car- tone and tetra-(n-pentyl) orthocarbonate. 
Donate) are reacted with methanesulfonyl chloride, and Subsequently, the first-mentioned compound is hy- 
the product is worked up, in the same way as described 45 drolyzed to betamethasone 17-(n-pentyl carbonate) 
in Example 2 (0- After crystallization from ether, 6a- (R/v0.4) in the same way as desenbed in Example 1 (c). 
fluorodexamethasone 17-(n-pentyl carbonate)-21- EXAMPLE 72 

methanesulfonate is obtained. . _ _ , . , , . , . 

If an equimolar amount of p-toluenesulfonyl chloride (a) I g of 6a-fluoro-prednisolone 17-(n-pentyl carbon- 
or of p-chlorobenzenesulfonyl chloride is employed in 50 ate) is reacted (1) with 0.8 ml of methyl chloroformate 
place of methanesulfonyl chloride, the corresponding and (2) with 0.8 ml of ethyl chloroformate, (3) with 0.9 
fe-fluorodexamethasone 17-(n-pentyl carbonate)-21-p- ml of n-propyl chloroformate, (4) with 0.9 ml or n-butyl 
toluenesulfonate or, respectively, ea-fluorodexametha- chloroformate (5) with 1.0 ml of isopropyl chlorofor- 
■one 17-fn-oentyl carbonate)-21-p-chlorobenzenesul- mate, (6) with 1.0 ml of isobutyl chloroformate, (7) with 
folic is obtaTned. " 0-8 of acetyl chloride. (8) with 0.8 ml of propionyl 

fc) The 6a-fluorodexamethasone di-(n-pentyl) ortho- chloride, (9) with 0.9 ml of butyryl chloride, ( 1 0) with 1 
carbonate (R/«0.6) first required for the reaction, is ml of valeryl chloride, (11) with 1 ml of cyclo- 
prepared according to German Pat. No. 1 ,668,079 from propanecarboxylic acid chloride and ( 1 2) with 1 . 3 ml of 
fe-fluorodexamethasone and tetra-(n-pentyl)orthocar. cyclopentylpropionyl chloride, instead of with methyl 
frpp,^ 60 chloroformate. and the product is worked up, in the 

Subsequently, the first-mentioned compound to hy- aame way as described in Example 4 (a), 
drolyzed to fa-fluorodexamethaaone 17-(n-pentyl car- The corresponding (1) 6a-fluoro-predmsoIone 17<n- 
bonate) (R/w0.4) in the same way as described in Exam- pentyl carbonate)-2 1 -(methyl carbonate), (2) 6a-fluoro- 
III I (e \ ^ prednisolone 17-(n-pentyl carbonate)-21 -(ethyl carbon- 

p v 65 ate), (3) 6a-fluoro-prednisolone 17-(n-pentyl car- 

EXAMPLE 71 bonate>21 -(n-propyl carbonate), (4) 6a-fluoro-pred- 

(s) 1 g of betamethasone 17-(n-pentyl carbonate) are nisolone 17-(n.pentyl carbonate)-21 -(n-butyl carbon- 
reacted (1) with 0.8 ml of methyl chloroformate and (2) ate), (5) 6a-fiuoro-prednisolone 17-(n-pentyl car- 
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nisolone 17-<n-pcntyl carbonate)-21-(isobutyl carbon- carbonate) are ^ l ~ *^ n " c """' 7 de . 

.tc). (7) i-Soro-prednbolone IMn-pe ntyl car- .dfe P"^ ™ ** «J£ ^-JJg,"^ 

boaate)-21^cetate. (8) te-fluoro-prednBolone 17«n- tntad .» =J£P ,e ^^nisotonVlT-Cn-pentyl car- 
pentyl carbonate)-21. propionate, (9) fa-lluoro-pred. 5 ether, l*'"*™E^ h obtained 
Eta. HKn-pentyl c^nate>21*«tyr.te, (10) to. chloride 

fluoro-prednisolone 17-fo-pentyl carbonate)-21.vaIer- Jl^SS^!^!^^ OAaMt is employed in 

ate. (11) ea-nuoro-prednisolone 17<»-pentyl <£- ^^SSS^^^^^ 

bonate>21<yclopror^e^xyl.te (12) fo- ^^Syl-prednLlone 17-<n.p*ntyIc»rbonate)- 

fluoro-prednisolone ,W J-pemyl carbonate)-21. J~ Sulfonate or, respectively. 16a- or 0-meth- 

cyclopentylpropionate u obtained in each case. SJSEtoiie 17-(n-pentylcarboiurte>2l-r^hloro- 

(b) 3 g of 6a-fluoro-prednisolone 17-(n-pentyl car- yi-preonuoionc • '"V" ' 

bonate) are reacted with methanesulfonyl chloride, and dHn-pentyl- 
the product is worked up, in the same way as d«cnb«l ^^artxjnate (R«0.6) first required for the reaction 
in Example 2 (f). After crystallization from ether 6a- 15 K^^^rdC to German Pat. No. 1,668,079 
fluoro-prednisolone 17-(n-pentyl carbonate>21- ^ ^ of ^. mcthy |. prc dnisolone and tetra-(n-pen- 
methanesulfonate is obtained. t « ort hocarbonate 

If an equimolar amount of p-toluenesulfonyl chloride * Subsequently, the first-mentioned compound is hy- 
or of ixhlorobenzenesulfonyl chloride ts employed in ^ df0 , ^ t0 16a . or /j. m ethyl-prednisolone 17-(n-pentyl 
place of methanesulfonyl chlonde, the corresponding carbonate) (R«0.4) in the same way as described in 
6a-fluoro-prednisolone 17-(n-pentyl carbonate)-21-p- Example 1 (c) 
toluenesulfonate or, respectively, 6a-fluoro-predniso- 

lone 17-(n-penty 1 carbonate)-2 1 -p-chlorobenzenesulfon- EXAM PLE 74 

ate is obtained. 25 (a) 1 g of 6a,l6a- or /J-dimethyl-prednisoIone 17-(n- 

(c) The 6a-fluoro-prednisolone di-(n-pentyl) ortho- pentyl carbonate) is reacted (1) with 0.8 ml of methyl 
carbonate (RyaK).6) first required for the reaction, is chloroformate and (2) with 0.8 ml of ethyl chlorofor- 
prepared according to German Pat. No. 1,668,079 from ^ q 9 m j f n .p rop yi chloroformate, (4) 
6a-fluoro-prednisolone and tetra-(n-pentyl) orthocar- Q 9 mJ f n .butyl chloroformate, (5) with 1.0 ml of 
bonate. 30 isopropyl chloroformate, (6) with 1.0 ml of isobutyl 

Subsequently, the first-mentioned compound is hy- chloroformate, (7) with 0.8 ml of acetyl chloride, (8) 
drolyzed to 6a-fluoro-prednisolone 17-(n-pentyl car- q g m j f pr0 pionyl chloride, (9) with 0.9 ml of 

bonate) (R/*0.4) in the same way as described in Exam- butyryl chloride, (10) with 1 ml of valeryl chloride, (11) 
pie 1 (c). with 1 ml of cyclopropanecarboxylic acid chloride and 

byampi F 7* 35 (12) with 1.3 ml of cyclopentylpropionyl chloride, in- 

CAAMrLC '* stead of with metyl chloroformate, and the product is 

(a) 1 g of 16a- or 0-methyl-prednisoIone 17-(n-pentyl worked up, in the same way as described in Example 4 
carbonate) is reacted (1) with 0.8 ml of methyl chloro- ( a ) 

formate and (2) with 0.8 ml of ethyl chloroformate, (3) jh c corresponding (1) 6a,16a- or 0-dimethyl-pred- 
with 0.9 ml of n-propyl chloroformate, (4) with 0.9 ml 40 nisolone 17-(n-pentyl carbonate)-21 -(methyl carbonate), 
of n-butyl chloroformate, (5) with 1.0 ml of isopropyl (2) 6a, 16a- or /i-dimethyl-prednisolone 17-(n-pentyl 
chloroformate, (6) with 1.0 ml of isobutyl chlorofor- carbonate)-21-(ethyl carbonate), (3) 6a t 16a- or /J* 
mate, (7) with 0.8 ml of acetyl chloride, (8) with 0.8 ml dimethyl-prednisolone 17-(n-pentyl carbonate)-21-(n- 
of propionyl chloride, (9) with 0.9 ml of butyryl chlo- propyl carbonate), (4) 6a,16a- or 0-diethyl-predniso- 
ride, (10) with 1 ml of valeryl chloride, (1 1) with 1 ml of 45 i one 17-(n-pentyl carbonate)-21-(n-butyI carbonate), (5) 
cyclopropanecarboxylic acid chloride and (12) with 1.3 6a, 16a- or ^-dimethyl-prednisolone 17-(n-pentyl car- 
ml of cyclopentylpropionyl chloride, instead of with bonate)- 21 -(isopropyl carbonate), (6) 6a, 16a- or 0- 
methyl chloroformate, and the product is worked up, in dimethyl-prednisolone 17-(n-pentyl carbonate)-2 1- 
the same way as described in Example 4 (a). (isobutyl carbonate), (7) 6a, 16a- or /5-dimethyl-pred- 

The corresponding (1) 16a* or 0-methyl-predniso- 50 nisolone 17-(n-pentyl carbonate>21 -acetate, (8) 6a, 16a- 
lone 17-<n-pentyl carbonate)-21-(methyl carbonate), (2) or /?-dimethyl-prednisoIone 17-(n-pentyl carbonate)-21- 
16a- or ^-methyl-prednisolone 17-(n-pentyl carbonate)- propionate, (9) 6a, 16a- or ^-dimethyl-prednisolone 
21 -(ethyl carbonate), (3) 16a-or/J-methyl-prednisolone 17-(n-pentyl carbonate>21-butyrate, (10) 6a, 16a- or 
17-(n-pentyl carbonate)-21-(n-propyl carbonate), (4) ^-dimethyl-prednisolone 17-(n-pentyl carbonate)-21- 
16a-or0-methyl-prednisolone 17-(n-pentyl carbonate)- 55 valerate, (11) 60,16a- or ^-dimethyl-prednisolone 17- 
2t-(n-butyl carbonate), (5) 16a- or £*methyl-predniso- (n-pentyl carbonate)-21-cyclopropanecarboxylate and 
lone 17-(n*pentyl carbonate)*2Kisopropyl carbonate), (12) 6a, 16a- or ^-dimethyl-prednisolone 17-(n-pentyl 
(6) 16a- or 0-methyl-prednisoIone 17-(n-pentyl car- carbonate)-21<ycIopentylpropionate is obtained in 
bonate>21-(iaobutyl carbonate), (7) 16a- or /3-methyl- each case. 

prednisolone 17-(n-pentyl carbonate)-2 1 -acetate, (8)60 (b) 3 g of 6a, 16a- or 0-dimethyl-prednisolone 17-(n- 
16a-or /3-methyl-prednisolone 17-(n-pentyl carbonate)- pentyl carbonate) are reacted with methanesulfonyl 
21-propionate, (9) 16a- or 0-methyl-prednisolone 17-(n- chloride, and the product is worked up, in the same way 
pentyl carbonate)-2l-butyrate, (10) 16a- or ^-methyl- as described in Example 2 (0- After crystallization from 
prednisolone 17-(n-pentyl carbonate>21-valerate, (11) ether, 6a f 16a- or /3-dimethyl-prednisolone 17-(n-pentyl 
16a- or /i-methyl-predniaolone 17-(n-pentyl carbonate)- 65 carbonate)-21-methanesulfonate is obtained. 
21<ydopropanecarboxylate and (12) 16a- or /3-methyl- If an equimolar amount of p-toluenesulfonyl chloride 
prednisolone 17-(n-pentyl carbonate)-2I<yclopentyl- or of p-chlorobenzenesulfonyl chloride is employed in 
propionate is obtained in each case. place of methanesulfonyl chloride, the corresponding 
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6o,,6a- or ^imethyl-prSLlonc 17<„.pentyl car- J^t^ "5 

bonate)-21.p-toluenesulfonate or, respecuvdy. 6a, 16a- drolyzed to ^JgJ^&ntte «me way as described 

or BKliroethyl-prednisolone 17<n.pentyl carbonate>21- pentyl carbonate) (Kpu.«> m uie «n. y 

p<hlorobenzenesulfonate is obtained. u> Example 1 (c). 

(c) The 6o,l 60- or 0-dimethyl-prednisolone di-(n- 5 EXAMPLE 76 
pentyl orthocarbonate (RyaJ.6) firs' _required 1 for the 9 a-chIoro-prednisolone 17-(n.pentyl car- 
reaction b prepared according to German Pat. No. W 1 g j"*"J^ n Q g m , of methy | c hlorofor- 
1,668.079 from 6o,16a- or ^.methyl-predmsolone and bonate^ earted ^ wUh ° m ^^wate. 

compound b hy- ,0 3.5 - A ^^^ff.K^ 

drolyzed to 6il6a- or ^imethyl-prednisolone 17-(n- of n-butyl cUmfe^.^""* IJ^SSK 

E „tylSrbon.te) (K^0.4) in the aame way as described chlorofbrmatc ^J^Jf^J^JS^ 



in Example 1 (c). rf ' v ' , ch , orjdei (9) ^ .9 ml of butyryl chlo- 

EXAMPLE 75 15 nde, (10) with 1 ml of valeryl chloride. (1 1) with 1 ml of 

(a) I g of 9a-chloro-16a-methyl-prednisolone n<n- cyclopropanecarboxylic acid chloride and 1(12) with 1.3 

renVyl clrbonate) is reacted (1) with 0.8 ml of methyl ml of cyclopentylpropionyl chlonde. instead of wi th 

SSSSSSTSd (2) with 0.8 ml of ethyl chlorofor- methyl chloroformate, and the product ,s worked up. in 

mateTo) with 0.9 ml of n-propyl chloroformate, (4) the same way as described m Example 4 (a), 
wkh 9 mTif n-butvl chloroformate. (5) with 1.0 ml of 20 The corresponding (1) 9o^hloro r pKdnisolone IHn- 

cSSoSSm (» with 1.0 ml of bobutyl pentyl cwbonate)-2 1 -(methyl carbonate , (2 » ^hloro- 

chSormate, (7) with 0.8 ml of acetyl chloride, (8) prednisolone 17-(n.pentyl <*^W<^°*™; 

with ™ 8 ml of propionyl chloride, (9) with 0.9 ml of ate), (3) 9a-chloro-predmsolone J^"^^ " r " 

butyry chloride. (10) with 1 ml of valeryl chloride, (1 1) bonate).21 -(n-propyl carbonate). (4) ? 9o<h loro-pred- 

wlhlml^ "-(n-pentyl carbonate)-21 -(n-butyl carbon- 

02) wiS ?.3 ml o^cTop^tylpropionyl chloride, in- ate). (5) 9a<hloro-predmsolone PKn-pentyT car- 

rterirfwUh methyl chloroformate; and I the product is bonate)-21.(isopropyl carbonate), (6) 9a«hloro-pred- 

woAed u^ m tSe Lmc way a. described in Example 4 nisolone 17-(n.pentyl c^nate>21-(«sobutyl carbon- 

wo»ea up, m uic j at e, (7) 9a-chloro-prednisolone n^n-pentyl carbonate)- 

The corresponding (1) 9a-chloro-16o.methyl.pred. 30 21-acetate, (8) 9o<hloro-prednisolone 17-Oi-pentyl car- 
nisolon ^7Kn^tylcibonate)-2Kinethyl carbonate), bonate)-21. propionate, (9) 9a<hloro-predn.solone 17- 
(2) teJhloro^-methyl-prednisolone 17-Oi-pentyl („.pentyl carbon.te>21-butyrate ( 0) 9a-ch!oro-pred- 
carbonateWHethyl carbonate), (3) 9a-chloro-16a- nisolone 17-(n-pentyl carbonate)-21-vaIerate, (1 1) 9 a- 
methyl-prednisolone 17-(n.pentyl carbonate)-2Hn.pro- chloro-prednisolone "Kn-pentyl ^n* 16 ^ 1 ^. ' ; 
pyl carbonate, (4) 9a<hloro-16a-methyl-prednisolone 35 propanecarboxylate and (12) 9o-ch oro-predn.solone 
17Kn-pentyl carbonateV21-(n-butyl carbonate), (5) 9o- 17-(n-pentyl carbonate)21-cyclopentylpropionate is ob- 
chJoro-loa-methyl-prednisolone 17-(n-pentyl car- tained in each incase. 

boiiateWl-Cisopropyl carbonate), (6) 9o<hloro-16o- (b) 3 g of 9o-chloro-predrnsolone nKn-pentyl car- 
metyl-prednisolone 17-(n-pentyl carbonate)-2Hisobu- bonate) are reacted w.th methanesulfonyl chlonde. and 
tvl carbonate). (7) 9o-chloro-16a-methyl-prednisolone 40 the product is worked up, in the same way as described 
iWpentyl carbonate)^ I -acetate, (8) 9a-chloro-16o- in Example 2 (f). After crystallization from ether 9a- 
methyl-prednisolone 17-(n-pentyl carbonate)-21-pro- chloro-prednisolone 17-(n-pentyl carbonate)-21- 
pionate, (9) 9a-chloro-l6a-methyl-predni»olone \l-fji- methanesulfonate is obtained. 

pentyl carbonateMl-butyrate, (10) 9a-chloro-16o- If an equimolar amount of p-toluenesulfonyl chlonde 
methyl-prednisolone 17-(n-pentyl carbonate)-21-vaIer- 45 or of p<hlorobenzenesulfonyl chlonde is employed in 
ate, (11) 9a<hloro-16a-methyl-prednbolone 17-(n-pen. place of methanesulfonyl chlonde. the corresponding 
tvl carbonate>21-cyclopropanecarboxylate and (12) 9a-ch!oro-prednisolone 17-(n.pentyl carbonate)-21-p- 
9a-chloro-16o-methyl.prednisolone 17-(n-pentyl car- toluenesulfonate or, respectively. 9a-chloro-predmso- 
bonate) 21«yclopentylpropionate b obtained in each lone l7-(n.pentyl carbonate).21-p-chlorobenzenesulfon- 
„ M ' SO ate b obtained. 

(b) 3 £ of 9o-chloro-16a-methyl-prednisolone 17-(n. (c) The 9a-chloro-predniso|one di-(n-pentyl ortho- 
pentyl carbonate) are reacted with methanesulfonyl carbonate (Ry«0.6) first required for the reaction is 
chloride, and the product is worked up, in the same way prepared according to German Pat. No 1 .668.079 from 
aa bribed in Example 2(0- After crystallization from 9a-chloro-prednisolone and tetra-(valeryl) onhocar- 
ether. 9o<hloro-l6o-methyl-prednuolone 17-(n-pentyl 55 bonate. 

carbonate>21.methanesulfonate b obtained. Subsequently, the firtt-mentioned compound s hy- 

If an eauimolar amount of p-toluenesulfonyl chloride drolyied to 9o-chloro-predmsolone 17-(n-pentyl car- 
or of pihlorobenienesulfonyl chloride b employed in bonate) (R/*0.4) in the same way as desenbed in Exam- 
place of methanesulfonyl chloride, the corresponding pie 1 (c). 
9a-chloro-l6a-methyl-prednbolone !7-(n-pentyl car- 60 EXAMPLE 77 

bonate)-21-p-toluenesulfonate or, respectively, 9a- u.x* a- n»n„Ti 

chloro-loa-methyl-prednfaolone l7Kn-pentyl car- 6 g of 6,16a-dimethyM.6 ; pregnadiene-ll/J,17a,21- 
bonate>21.p-chlorobenz«nesulfonate b obuined. triol.3.2-c.2-phenylpyrazole (= bimedrazole, this ab- 

<5 The 9a-chloro-16a-methy|.prednbolone di-(n- breviation b also used m the text which follows for this 
oentvl orthocarbonate (R»0.6) first required for the 65 complete nomenclature) are dissolved m 123 g of abso- 
Sor ib orepwed a«»rding to German Pat. No. lute dioxane and 500 mg of p-toluenesulfon.c acid and 
1 668 079 from 9a<hloro-16a-methyl-prednbolone and 16.5 ml of tetraethyl orthocarbonate are added succes- 
tetraVpentyl) orthocarbonate. "ively. After stirring for 6 hours at 20 C. a few drops 



O 4,242,334 ..) 

,63 o* . .. 

ofpyridine are added in order to neutralize the acid and place of methanesulfonyl chloride, the corresponding 

SSon^Uture b poured into water, whereupon bimedrazole n^ethyT f^^^SSSlSZ 

an oU precipitates; thb b filtered off through a fluted or, respectively, bimedrazole 17-(ethyl carbonate>21-p- 

filter. The oil b taken up in methylene choride and the chlorobenzenesulfonate b obtained. 

extract b washed in water, dried and distilled to dryness 5 EXAMPLE 80 

fa vacuo. 7.9 g of bimedrazole 17,21-<d«ethyl carbonate) " i/w *" 

are obtained in the form of a foam. The corresponding bimedrazole 17-(n-propyI car- 

. IR (KBr): 3,560, 3,400, 2,980, 2,930, 2,880, 1,720, bonate)-21-carboxylates, bimedrazole 17-(n-propyl car- 

1,595, 1,500, 1,200, 1,130, 1,035 and 755 cm-' bonate)-21-carbonates and bimedrazole 17-(n-propyl 

UV (CH3OH): Xma»i=312 mji («=20,600); 10 carbonate)-21-sulfonates are prepared in a manner the 

Ximi2«280 mp («= 17,100) tame as that which has just been described, from bime- 

TLC: (solvent: methylene chloride/methanol= 19:1, drazole 17-<n-propyl carbonate) (preparation: bime- 

developed once) R/»0.4S (reaction product) and drazole+tetra-<n-propyl) orthocarbonate instead of 

R/=0.10 starting material, bimedrazole). tetraethyl orthocarbonate first gives amorphous bime- 

EXAMPLE 78 15 drazole 17,21-(dHn-propyl) orthocarbonate), which b 

,,. J . then analogously selectively solvolyzed in glacial acetic 

(a) A solution of 3 g of bimedrazole 17,21-(diethyl) acid/water), 
orthocarbonate in 120 ml of glacial acetic acid and 0.6 

ml of water b left to stand for 5 hours at 22' C Monitor- EXAMPLE 81: 
ing by TLC showed that an optimum amount of the 20 j m , Q f chloroacetic anhydride b added at 20* C. to a 

desired bimedrazole 17«ethyl carbonate) was present of , of dexamethasone n^ethyl carbonate) in 

after thb tune. The reaction mixture u poured into 1.5 1 absoIute tetrah drofuran md 8 mI c f absolute 

of water, the pH of j »*^ n ^*™W"> *" h pyridine. After stirring for about 3 days at room temper- 
ammonia solution, and an amorphous precipitate sepa- p* * 

rates out After filtering off, washing ] w, thwate and M ^^"woride. the resulting mixture b extracted 
« tb^teSe H y wfth methylene chloride and the fxtract b washed with 

^\^^1^iV^0. 1.735. 1.7,5 water, dried and concentrated in vacuo A^rystal- 
1 «« i vn 1?^ and 760 em- » hzation from acetone/ether, the resulting foam gives 

30 dexamethasone 17-(cthyl carbonate>21<hloroacetate 
UV: Xm«i=312 (€=20,600); kmaxt=2*0 mjx with a melting point of 209* C. 

fc= 17 100) ,R: 3 » 460 * l * 730 * l * 660 ' 1 ' 615 ' , - 600 U60 cm " 

MS;M+=540 

EXAMPLE 79 If Cortisol 17-(ethyl carbonate), cortisone 17-(ethyl 

(a) 1 g of bimedrazole 17-(cthyl carbonate) b reacted 35 carbonate), prednisolone 17-(ethyl carbonate), predni- 
with(l)0.8mlofmcthylchloroformateand(2)with0.8 lone 17-(ethyl carbonate), 6a-methylprednisolone 17- 
ml of ethyl chloroformate, (3) with 0.9 ml of n-propyl (ethyl carbonate), 6a-fluoro-prednisolone 17-(ethyl car- 
chloroformate, (4) with 0.9 ml of n-butyl chlorofor- bonate), betamethasone 17-(ethyl carbonate), beclome- 
mate, (5) with 1.0 ml of isopropyl chloroformate, (6) thasone 17-(cthyl carbonate), 9a<hIoro-16ct-methyl- 
with 1.0 ml ofisobutyl chloroformate, (7) with 0.8 ml of ^ prednisolone 17-(ethyl carbonate) and 9a-fluoro-dex- 
acetyl chloride, (8) with 0.8 ml of propionyl chloride, amethasone 17-(ethyl carbonate) are employed in the 
(9) with 0.9 ml of butyryl chloride, (10) with 1 ml of reaction in place of dexamethasone l7-{ethyl carbon- 
vaJcryl chloride, (11) with 1 ml of cyclopropanecar- alc ) ( the corresponding 21-chloroacetates of the corti- 
boxylic acid chloride and (12) with 1.3 ml of cyclopen- coid i7-<ethyl carbonate)s which have just been listed 
tylpropionyl chloride, instead of with methyl chlorofor- 45 m obtained after an analogous course of reaction and 
mate, and the product ii worked up, in the same way as working-up. 

described in Example 4(a). If the homologous corticoid 17-(n-propyl carbonate)s 

The corresponding (1) bimedrazole 17-(ethyl car- are employed in the reaction in place of dexamethasone 
bonate)-2Kmethyl carbonate), (2) bimedrazole 17- p^cthyi carbonate)s and the other corticoid 17-(ethyl 
(ethyl carbonate)-21-(ethyl carbonate), (3) bimedrazole ^ ^bonale^ w hich have just been listed, the corre- 
17-(ethyl carbonate)-21-(n-propyl wbonate), (4) bime- tponding corticoid 17-(n-propyl carbonate)-2l-chlor. 
drazole 17-(ethyl <^i^)-2Kn-butyl carbonateMS) states are obtained after an analogous course of 

""^^ C l! Keth , yI SSW^i?"? v?i y ii^v; « d working-up. 

ate), (6) bimedrazole 17-(ethyl cartx>nate>21-(isobutyl 

carbonate), (7) bimedrazole 17-(ethyl carbonate)-21- 5J EXAMPLE 82 

tF^&X"?!^ 2 ml of a CrOj oxidizing solution (preparation: 13.36 

* of Cr °> are dissolved in 30 ml of wafer; 1 1.5 ml of 
rate, (10) btocdrwole 7£hy Concentrated sulfuric acid are allowed to run in drop. 

nmnftfiecarboxvlate and (12) bimedrazole I7Hetnyl car* 
CT^cUvIpUnate b obtained in each • 

3 g cf Wmedrazole 17<ethyl carbonate) are re- cording to Example 2) in 73 ml of analytical grade i jce- 

acted with methanesulfonyl chloride, and the product is tone, at 0* C. and wb, .Urnng. After stirring for 1 hour 

worked up. In the same way as described in Example ft 0' C and for 1 .5 hour, at 20* C. the reaction mixture 
2(0. After crystallization from ether, bimedrazole 17- 65 »P°ured into water jvhich contains the amount of pyn- 

fetnyl carbonate)-2|.meth«nesulfonate b obtained. *™ or alkali metal bicarbonate required for neutraliza- 

If an equimolar amount of p-toluenesulfonyl chloride ticn. the resulting mixture is extracted repeatedly wi h 

or of p^hterobenzenesulfonyl chloride b employed in methylene chlonde and the extracts are washed with 



a o 4,242,334 '"'<• 

and gives 2.1 g of 1 1-dehydro-dexamethasone 17,21-bis- 5.0 g of prcdnisolon-17.n-propy1-carbonatc-21-accUtc 

[ethyl carbonate] with a melting point of 212* C melting at 98' C are obtained. 

IR: 1,720-1,735, 1,660, 1,625, 1,280 and 1,260 cm-*; 5 yy. X/mu =242 nm, c= 15300 

no further bands present in the region of 3,420 cm- 1 j R . 344^ 1730, 1660, 1620, 1270, 1230 cm" 1 

( °MS: M+-533.5 EXAMPLE 87: 

If, in each case, the corticoid 17<alky| carbonate* described in Example 83, 6.85 g of 

which have been prepared tn the preceding examples 10 ™» ,7 - hv i ^rbonate in 68 ml of pyridine are 

and which contain a hydroxyl group in the 11-position ^^"^^ the reac 

and either an (alkyl carbonate) group or alkylcarboxy- reacted with 1.7 g of propionic ^^T^?^^ 

fete m>up or alkyl- or aryUulfonati group in the 21- tion product is worked up and purified by chromatogra- 

position are employed in place of dexamethasone 17,21- phy. 4.9 g of Cortisol- 17<thyl^arbonate.21 -propionate 

bis-[ethyl carbonate] in the oxidation reaction which 15 melting at 104" C. are obtained, 

has just been described, the corresponding 1 1-dehydro- UV: A««=242 nm, c= 15600 

corticoid 17-(alkyl carbonate>21-(alkyl carbonate*, j R: 3440, 1730, 1655, 1610, 1270, 1230 cm-' 
IMehydro-corticoid H^alkyl carbonate>21-alkylcar- 

boxylates, 11-dehydro-corticoid 17-(alkyl carbonate)- EXAMrLe 00: 

21-aIkylsulfonates and 11-dehydro-corticoid 17-(alkyl 20 i n manner described in Example 83, 6.8S g of 

carbonate>21-arylsulfonates respectively are obtained conisol-n-n-propyl-carbonate in 68 ml of pyridine are 

after an analogous course of reaction and working-up. ^ { g g of propionic ^ chloride, the reac- 

EXAMPLE 83 tion product is worked up and purified by chromatogra- 

1.71 g of propionic acid chloride are added dropwise 25 5.1 g of corti^I^ 

while stirring at 0* C. to a solution of 6.85 g of predniso- pionate melting at 1 10 C. are obtained. 

Ion- 1 7-eth yl -carbonate in 68 ml of pyridine. After stir- UV: A««=242 nm, €=15400 - > 

ring for 0.5 hour at 0* C and 2 hours at 22* C, the IR: 3440, 1730, 1660, 1615, 1270, 1230 cm-' 

solution is poured into 2 liters of water containing 100 g cvaupi p rq 

of dissolved sodium chloride, the precipitate is filtered 30 I1AAMrwi 

off, washed with water and dried in vacuo over P2O3. A solution of 12.5 g of prednisolon- 17,21 -diethyl- 

6.3 g of prednisolone- 17-ethylcarbonate-21 -propionate orthocarbonate (prepared from prednisolon and tetra- 

are obtained which in TLC still shows some secondary ethyl-orthocarbonate according to German Pat. No. 

spots in a minor amount. In order to prepare the prod- 1,668,079) in 150 ml of glacial acetic acid containing 1 

uct in a very pure form, it is chromatographed on 300 g 33 m] of watcr ta , cft to sUnd for 2 hours at 20* C and then 

of silica gel (column diameter 3 cm) with toluene/eth^ f walcr ^mng 100 g of sodium 

acetate 8:2. The fractions showing tn TLC at Rf=0.27 Jy. . . . fflt _ fnrm# ^ :< niLrftd off washed 

(toluene/ethyl acetate 65:35) one single spot are com- c ^ ndc - ™* tc ™ cd 18 ffltc „ f n it t 

Led, the eluents are distilled off and The reaction prod- with water and dned tn a high vacuum over P2O5.lt is 

uct is crystallized from diisopropyl ether. 4.9 g of pred- ^ used for further reactions without aftertreatment. 7.2 g 

nisolon-17-ethyI-carbonate-21-propionate melting at of prednisolon- 17-ethyl carbonate are obtained. 

112* C. are obtained. By the usual extraction with methylene chloride, 

UVAmox=241 nm, c= 15800 washing with water, distilling off and crystallization 

IR: 3430, 1730, 1650, 1610, 1270, 1235 cm* 1 . from diisopropyl ether another 3.6 g of prednisolon- 17- 

[a]^** +57* (c= 0.1; chloroform) , 45 ethyl-carbonate are obtained. 

EXAMPLE 84 UV: X = 241 nm ' £=s 15300 

Z T « , « * « r 1* M5 °. ,730 » ,650 ' ,610 « 1265 cm ~' 
In the manner described in Example 83, 6.85 g of 

prednisolon-17-cthyl-carbonate in 68 ml of pyridine are EXAMPLE 90: 

reacted with 1.7 g of ^ 50 In the manner described in Example 89, 12.5 g of 

obuLd melting at I0T C f™* from P^™°«°n and 

UV: A,™ -240 nm, <- 15400 bonaie according to German Pat. No. 1,668.079) are 

IR: 3440, 1725, 1655, 1620, 1270, 1230 cm-* „ reacted, the reaction product is worked up and isolated. 

A total amount of 1 0.7 g of prednisolon- 1 7-n-propy Icar- 
EXAMPLE 85: ^Mc u obtained. 

In the manner described In Example 83, 6.85 g of UV: X mflJ[ «241 nm, c- 15400 
prednisolone 17-n.propyl-carbonate in 68 ml of pyridine ir : 3440, 1730, 1650, 1610, 1270 cm- 1 
arc reacted with 2 g of propionic acid chloride, the BVAUm B ol / 

reaction product is worked up and purified by chroma- ex am ple 9 1 : 

tography. 3.2 g of prednisolon-17*n-propyl carbonate- Jn thc m^ner described in Example 89, 12.5 g of 
21*propionate melting at 108* C. are obtained. Cortisol- 17,2 1-dicthyl-orthocarbonate (prepared from 

UV: Xmu-241 nm, c- {3500 • Cortisol and tetra-ethyl-orthocarbonate according to 

IR: 3450, 1730. 1650, 1610, 1270, 1230 cm- « 6J 0cfmjm ptt Nq , (668(079) tre rcaclcd( lhc rcaclion 

EXAMPLE 86: product is worked up and isolated. 10.2 g of Cortisol- 1 7- 

b lh« mnncr dacrited In Eumple 13. MS ( of ahyl<^.« «. obui«d_ 



4,242,334 



u 

€7 

EXAMPLE 92: 

In the manner described in Example 89, 115 g of 
cortisol-n^l^-n-r.ropyl-orthocarbonate (prepared 
from Cortisol and tetra-n-propyl«orthocaxtonate ac- 
cording to German Pat No. 1 ,668,079), are reacted, the 
reaction product fa worked up and isolated 10 g of 
Cortisol- 1 7-n-propyl-carbonate are obtained. 

UV: Xmax-242 nm/c- 15400 10 

IR: 3450, 1730, 1655, 1615, 1270 cm-* 

We claim: . • # 

LA compound selected from the group consisting of 

ounds of the formula 

15 



68 



wberebnfaO or 1 and 1U»m earlier defined except 
that m is other than hydrogen when n is Q, or Ri is 



o 

— S— Rs 
I 

o 



wherein Rs fa alkyl having 1 to 4 carbon atoms, 
phenyl, methylphenyl, ethylphenyl, fluorophenyl, 
bromophenyl, or chlorophenyL 

X A compound as in claim 1 wherein Ri fa 




o 
I 



:-(CH2>.-*4 



M and R4 fa hydrogen. . 
3. A compound as in claim 1 wherein Ri is 



25 



wherein A fa 



? 

— C-(CHi)„-R4 

and R4 is alkyl having 1 to 10 carbon atoms. 
4. A compound as in claim 1 of the formula 



H 



OH H 

/ / / 

C...H,C...H.C...OH t 

or P- O r and compounds of the formula 



30 



35 



2-O-Ri 




40 




3. A compound as in claim 1 of the formula 



CHj— o— Ri 



45 



wherein 

• Y fa hydrogen, fluorine, or chlorine; 
Z is hydrogen, chlorine, fluorine, or methyl; 50 
Rj fa hydrogen, fluorine, a-methyl, mono- 

fluoromethyl, or difluoromethyl; 
Rafa alkyl having 1 to 8 carbon atoms; and 
Rl fa acyl of the formula 




55 



6. A compound as in claim 1 of the formula 



— c-(CHa>*-*4 • 

wherein R* fa hydrogen, alkyl having 1 to 10 carbon 60 
atoms, or cycloalkyl having 3 to 8 carbon atoms 
and n fa a number from to 4, or 

Rl fa carbonyloxyalkyl of the formula 

65 

? 

— C— 0-<CHa)«-*4 




•O— C— O— Rj 



7. A compound as in claim 1 which fa prednisolon-17- 
ethyI-carbonate-2 1 -propionate. 






) 



69 



4,242,334 



) 



70 



10 



i. A compound as in claim 1 which b prednisolon-17- 
ethyl«carbonate-2 1 -acetate. 

9. A compound as in claim 1 which h prednisolon-17- 
B^ropy t-carbonate-2 1 -propionate. 

10. A compound as in claim 1 which is prednisolone 
17-o-propy l-carbonate-2 1 -acetate. 

11. A compound as in claim 1 which is Cortisol- 17- 
cthyI-carbonste-2 1 -propionate. 

U a compound as in claim 2 which is Cortisol- 17-n- 
propyl-carbonate-2 1 -propionate. 

11 A pharmaceutical composition for the treatment 
of inflammatory dermatosis which comprises an effec- 
tive amount of a compound as in claim 1 and a phar- 
aaceutlcally-ecceptable carrier therefor 

14 The method of treating inflammatory dermatosis 
fa a human or animal suffering therefrom which method 
comprises locally or topically administering an effective 
amount of a compound as in claim 1. 

15, a method for making a compound selected from 20 
the group consisting of compounds of the formula 




IS 




25 




20 



and compounds of the formula 



25 




respectively, to form the corresponding 17-(monoal- 
kyl carbonate)-2l-hydroxy compound, and then 
csterifying the 21-hydroxy group by reaction 
thereof with a halide or anhydride of a carboxylic 
add of the formula 



i 



40 



45 



m-(CH2).-C-OH 



16. A method as in claim IS wherein A Is 



C • # • OH or C * • * ■ H 



OH 



H 



AhC^.H,c! hc!..or 



Y is hydrogen, fluorine, or methyl; 
Z is hydrogen, chlorine, fluorine, or methyl 
R* is hydrogen, fluorine, a-methyl, mono- 35 

ftooroacthyl, or difluoromethyl; 
Rjkalkyi having I to I carbon atoms; and 
Rl is acyl of the formula 



and the hydroxy group thereof is then oxidixed to a keto 
SO V°»P* 

17. A method for making a compound selected from 
the group consisting of the compounds of the formula 



40 



(CHa)«-ft4 




-ORi 



wherein R4 is hydrogen, alkyl having 1 to 10 carbon c « 
atoms, or cycloalkyl having 2 to • carbon atoms 63 
and n is a number from to 4, which method com- 
prises hydrolyxing with weak acid a corticosteroid 

17, 21-(dialkyI-orthocarbonate) of the formula and compounds of the formula 



71 



4,242,334 



72 




H OH 
C...OHorC....H 



and the hydroxy group thereof is then oxidized to a keto 
group. 

10 19. A method for miking a compound •elected from 
the group consisting of compounds of the formula 



H 



OH 



r 



Ai»c...ttc ac.oii 



15 



Y b hydrogen, fluorine, or methyl; 

Z ii hydrogen, chlorine, fluorine, or methyl 

Rl b hydrogen, fluorine, a-methyl, mono- 20 

fluoromethyl, or difluoromethyl; 
Rib alky! having I to I carbon atoms; and 
Rl b carbonylosyalkyl of the formula 




25 



and compounds or the formula 



wherein n b or I and R4 b hydrogen, alky! having 1 to 
10 carbon atoms, or cycloaikyl having 3 to 8 carbon g) 
atoms except that R4 b other than hydrogen if n b Q, 
which method comprises bydrolyzing with weak acid a 
corticosteroid 17, 21Kdialkyk>rthocarbonau) of the 
formula 

55 





40 



AbC...H.C.... 



Ht C ■ * * OH» 



45 




50 



or 

Y b hydrogen, fluorine, or methyl; 

Z b hydrogen, chlorine, fluorine, or methyl 

R) b hydrogen, fluorine, a-methyl, mono 

fluoromethyl; or difluoromethyl; 
Rl b alkyl having I to t carbon atoms; and Ri b 



55 



respectively, to form the corresponding 11 
kyl earbonaUVH-hydroxy compound, 
estcrUying the 2l*hydrosy group bj 
thereof with a halogenoformau of the f 



m-<CH 



•5 



Httoftn. 



lg. A method as in claim 17 wherein A b 



wherein Rj b alkyl having 1 to 4 carbon atoms, 
phenyl, methylphenyl, ethylphenyl, fluorophenyl, 
bromophenyl, or chlorophenyl, which method 
oomprises hydrolyzing with weak acid a cortico- 
steroid 17a21-(dlalkyl-orthocarbonate) of the for- 
mula 



Si 



4,242,334 





74 



csterifying the 21-hydroxy group by reaction 
thereof with a sulfonic acid halide of the formula 



o 
I 

Us— S— Hilogen. 
O 



20. A method as in claim 19 wherein A is 



10 



OH 



C...OHorC....H 



15 and the hydroxy group thereof** then oxidiied to a keto 

^VL K compound as in claim 1 wherein Ri is car- 
bonyloxyalkyl of the formula 



20 



-o-(CHa)trK4. 



22. A compound as in claim 1 wherein Ri is 



23 



O 

a m 



respectively, to form the corre sp onding 17«(monoal« 
kyl cafboaateV21*bydroxy compound, and then 



& 



40 



45 



90 



33 



10 



63 



EXHIBIT C-l 



HOE 777 



IND 19,639 



DATE 



TO/ FROM 



SUBJECT 



12/14/81 



FDA/H-RPI 



2/10/82 



2/10/82 



3/1/82 



FDA/H-RPI 



H-RPI/FDA 



2/24/82 H-RPI/FDA 



FDA/H-RPI 



3/25/82 FDA/H-RPI 



6/21/82 H-RPI/FDA 



7/20/82 FDA/H-RPI 



9/8/82 FDA/H-RPI 



2/3/83 FDA/H-RPI 



Original IND for submission for HOE 777 a 
topical corticosteroid . Two volume report 
submitted to Anti -Infective Drug Products Div. 

Telephone call report. H. Hammes/DRA called D. 
Bostwick/CSO in Anti-Infective Div. to inquire 
about the status of our IND HOE 777 submitted 12/14. 
Mr. Bostwick said the IND number has been assigned, 
IND 19,639. He also said the 30-day waiting period 
has passed, clinical trials may be started. 

Letter from FDA acknowledging receipt of original 
IND for HOE 777 dated 12/14/81, received 12/22/81, 
IND Number Assigned: 19,639. 

Letter from Dr. Gibson, Director, Anti-Infective 
Division. FDA have comments and requests concern- 
ing the manufacturing and controls portions of 
our IND for HOE 777, as listed in their letter. 

Telephone call report. H. Hammes called D. Bostwick, 
CSO in Anti -Infective Div. to ask status of pending 
NDA and IND for HOE 777. She was told Ms. Marianne 
Jarski is the reviewing chemist for HOE 777 & Loprox. 

Submission of amendment to sections 3-5: Comparative 
agents. Section 9 and 10: Form FD 1573 for Dr. R. B. 
Stoughton to conduct study Protocol 102 - Steroid 
Vasoconstrictor Bioassay. 

IND 19,639 HOE 7/77 Topical Ointment 
We have a comment: We recommend the products used for 
comparison to-HOE 777 be of approx. same age as HOE 777. 
Data on lot numbers and exp. terms should be included 
in the IND. 

Submission of manufacturing/controls information in 
response to FDA's letter of 2/24/82. 

Response to FDA's 6/21/82 letter re: mfg/controls. 
Comparative drug expiration dating. 

Submission of First Annual Report which updates Sections 
1 , 5, 6a, and 10. 



2/23/83 FDA/H-RPI Submission of amendment to Sections 3, 4, 5, 6, 7, 

9 and 10. 



.J - 



t 



DATE 



4/4/83 



8/11/83 
3/8/84 



3/19/84 



5/1/84 
5/1 5/84 



7/10/84 

8/21/84 
9/11/84 



1/29/85 



2/11/85 



3/7/85 



TO/FROM 
FDA/H-RPI 



FDA/H-RPI 
FDA/H-RPI 



FDA/H-RPI 



FDA/H-RPI 
FDA/H-RPI 



FDA/H-RPI 

FDA/H-RPI 
FDA/H-RPI 



FDA/H-RPI 



FDA/H-RPI 



FDA/H-RPI 



HOE 777 
IND 19,639 



SUBJECT 



Response to FDA's 2/24/82 question regarding by- 
products in the new drug substance. 

Amendment to Sections 6, 7, 9 and 10. 

Second Annual Progress Report -- Section 5: Stability 
Data; Section 6a: Pharmacokinetics (Pig Studies) 
Section 6b: Status Reports on Foreign Studies; and 
Section 10: Status Reports of Clinical Studies 
conducted under Protocols 104, 106 and 107. 

Amendment to IND - Sections' 1 ?, 3, 4 & 5 (revised 
mfg. /quality controls procedures); Section 6 (Fibro- 
blast Culture Study); Section 7 (updated Physician 
Brochure); Section 9 (cv's for Drs. Penneys, 
Stoughton and Willis); Section 10 (summaries of 
Phase I and II studies and protocols 301, 302, 303, 
304 for Phase III studies.) 

Amendment to Section 9 of Notice of Claimed Investi- 
gational Exemption for a New Drug. 

Amendment to Section 9 adding Drs. Bressinck. Cullen, 
Ellis, Flowers & Savin to Protocols, 301, 302, 303, 

and 304. 

Amend Section 9 to add Drs. Taylor and Schachner as 
co-investigafoes for Protocols 303 and 304. 

Revised Form FDA 1573 for Dr. Flowers. 

Amendment to Section 9: revised 1573 for Dr. Shapir 
' and new 1573 for Dr. Willis for Protocol 302. 

Third Annual Progress Report - Section 3: Compositior 
of Drug, Section 5: Stability Data, Section 6a: 
Toxicology^ Reports, Section 10: Summary Reports of 
Clinical Studies conducted under Protocols #301, 
302, 303, 304, Section 16: 6LP Compliance Statement. 
Telecon between Dr. Abrams and Dr. Evans re: 
30gm Adrenal Suppression Study. 

Amendment to sections 7, 9 and 10. (Q c 



~ > 



4/16/85 



8/22/85 



9/6/85 



FDA/H-RPI 



FDA/H-RPI 



FDA/H-RPI 



Amendment to Section 9: Revised FDA 1573 for 
R. Cornell, MD to add H. Greenway, MD as 
co-investigator. 

Amend Section 2-5: Comparative drugs; Section 9: 
Dr. Stoughton to conduct Protocol 108; Section 10: 

Protocol 108. 

Amend Sections 9-10: Dr. Cornell (investigator) & 
Drs. Greenway/Stoughton (co-inv.) for Protocol 308, 
"Systemic Tolerance to 60 gm daily of Dermatop Oint. 
0.1% in patients with Psoriasis or Atopic Dermatitis 



HOE 777 
IND 19,639 



Date 
11/22/85 



To/ From 
FDA/H-RPI 



Subject 

Fourth Annual Report - Section 5: Methods, Faci 1 i tie 
and Controls - Section 6b: Clinical Reports - Sectic 
10: Outline of Investigations. 



* 

J 



EXHIBIT C-2 



Dermatop 
NDA 19-568 

Date of TO/FROM 
Message 



03/08/88 Page 



1 



Subject 



01/02/86 FDA/H-RPI Submit original New Drug Application. 

01/21/86 FDA/H-RPI Amendment to original NDA; replacement pages 

in Items 8c and 8d, Vol. 1.10 of 15. 

01/22/86 HRPI/FDA Acknowledges receipt of NDA and assigns 

#19-568. 



02/07/86 HRPI/FDA 



02/13/86 FDA/HRPI 



02/20/86 HRPI/FDA 



Telecon: M. Jarski/R. Tucker requesting 
samples & standards for new drug substance $ 
dosage form to be sent for validation 
purposes to FDA in St. Louis. 

Amendment to original NDA: three toxicology 
studies, info inadvertently omitted. 

Telecon: M. Jarski/R. Tucker requesting 
validation samples and standards to FDA in 
Brooklyn. 



03/18/86 FDA/HRPI Confirmation samples/Cert, of Analysis sent 

to FDA. 

03/18/86 HRPI/FDA Preliminary review completed, application 

filed 3/11/86. 



05/15/86 



06/03/86 FDA/HRPI 



07/15/86 FDA/HRPI 



09/10/86 FDA/HRPI 



10/01/86 FDA/HRPI 



06/11/87 FDA/HRPI 



Ninety-Day conference meeting for NDA is 
scheduled at FDA for 6/2/86 at 10:30 in Room 
12B-24. 

Minutes of 6/3/86 meeting with FDA (90-day 
conference) to obtain status of review. 

4-Month Safety Update: I. Final Reports-108, 
308; II. Rev. Lab Data for 305; III. Foreign 
Studies - 11 involving several formulations; 
IV. Clinical Publications. v 

Supplement to Four Month Safety Update con- 
taining foreign spontaneous ADRs & ADRs from 
a foreign postmarketing report still 
underway for prednicarbate 0.25% formula- 
tions marketed in Germany. 

Amendment to NDA - Minor Modification of 
Clinical Efficacy Analyses for Protocols 
301-304 (percent improvement). 

NDA Amendment: Package Insert & Clinical 
Section. 



03/03/88 FDA/HRPI 



Response to FDA's M/C questions raised by Dr. 
Jarski at 6/3/86 90-day conference. 



Dermatop 
.NDA 19-568 

Date of TO/ FROM 
Message 

03/09/88 FDA/HRPI 

03/18/88 HRPI/FDA 

08/24/88 FDA/HRPI 

09/26/88 FDA/HRPI 

10/04/88 HRPI/FDA 

01/25/89 HRPI/FDA 

02/13/89 FDA/HRPI 

03/10/89 FDA/HRPI 

03/21/89 HRPI/FDA 

04/26/89 FDA/HRPI 

01/11/90 FDA/HRPI 

02/05/90 FDA/HRPI 

02/07/90 HRPI/FDA 

03/15/90 FDA/HRPI 



03/23/90 



Subject 



Telecon: M. Schroeder/D. Bostwick re: time 
frame for review of our 3/3 M/C amendment. 

FDA considers our 3/4/88 amendment to be 
major and adds 120 days to the review. New 
due date if 4/4/88. 

Telecon: M. Schroeder/J. Jarski re: status 
of review of our 3/3/88 amendment. FDA 
still feels stability problem has not been 
solved and we will be receiving a "not 
approvable" letter. 

Telecon: M. Schroeder/D. Bostwick re: status 
of the not-approvable letter (stability 
problems). Letter is with Dr. Bilstad and 
CSO had no idea when it would be issued. 

Draft copy of chemistry section of NDA "not 
approvable" letter (problems with physical 
stability of product). 

Telecon: Dr. El Hage/D. Bucceri to request 
list of investigators and no. of patients 
per investigator for important studies. 

Request for Information - Information 
requested by Dr. Elhage on 2/2. 

Review of NDA is completed and information 
presented is found to be inadequate. FDA 
lists deficiencies. 

Response to March 10 "not approvable" letter 

Telecon: J. Pandolf ino/M. Jarski re: sta- 
bility data. 

Amendment to New Drug Appl ipat ion-Chemistry, 
Manufacturing and Controls; Labeling. In 
response to FDA Request for Information, Not 
Approvable Letter. 

Telecon: M. Schroeder/D. Bostwick re: status 
of 1/11/90 amendment. Add'l 60 days would 
be added to the review clock. 

FDA determines 1/11/90 amendment to be major 
and adds 60 days to review time. New due 
date is 3/18/90. 

J. Pandolfino returned M. Jarski 's 3/14 call 
re: our 1/11/90 amendment. She will be 
recommending approval of NDA before end of 



" Dermatop 
NDA 19-568 

Date of TO/FROM 
Message 

03/15/90 FDA/HRPI 

04/03/90 FDA/HRPI 

04/16/90 HRPI/FDA 

* 

05/10/90 FDA/HRPI 

06/08/90 FDA/HRPI 

06/25/90 HRPI/FDA 

06/28/90 FDA/HRPI 

06/29/90 HRPI/FDA 

07/02/90 FDA/HRPI 

07/11/90 FDA/HRPI 

07/12/90 FDA/HRPI 

07/27/90 HRPI/FDA 

09/24/90 FDA/HRPI 

09/27/90 FDA/HRPI 



05/21/91 



Subject 



the month. 

Telecon: M. Schroeder/D Bostwick re: status 
of NDA. Draft "approvable" letter is with 
Dr. Lumpkin (Div. Director). 

Telecon: Mr. Sickler/R. Tucker to ask if the 
teratology studies referred to the "active" 
drug or "active and vehicle." 

Telecon: M. Schroeder/D. Bostwick re: status 
of NDA. Dr. Lumpkin raised questions con- 
cerning labeling. Meeting will be scheduled 
between Lumpkin/Evans sometime after 5/21 
Adv. Comm. meeting. 

Telecon: M. Schroeder/D. Bostwick re status 
of approval of NDA. A meeting re labeling 
has been called for 6/15. If there are no 
problems, we can expect an approvable letter 
to be signed by mid-July. 

FDA requested labeling changes for PI trans- 
mitted by fax. If we concur, the approvable 
letter will be signed in the very near fu- 
ture. If not, we must request meeting or 
conference w/FDA. 

Response/actions to observations made during 
a pre-NDA approval inspection on 5/22, 23, 
25 & 29, 1990. 

Approvable letter with requests for FPL, 
Safety Update Reports, Site Inspection 
Reports & advertising copy for promotional 
material . 

Telecon: B. Abrams/D. Bostw'ick re: proposed 
labeling. 

Telecon: M. Schroeder/D. Bostwick to notify 
FDA that we intend to amend the application 
per the 6/29 approvable letter. 

Telecon: B. Abrams/Dr. Evans to discuss our 
clinical program for Dermatop Em. Cr. 0.1%. 

Notice of Adverse Findings following FDA 
validation inspection on 5/22/90. 

Safety Update. 

General Correspondence - Labeling Revisions. 



Oermatop 
NDA 19-568 

Date of TO/FROM 
Message 

11/26/90 FDA/HRPI 

01/04/91 FDA/HRPI 

01/14/91 FDA/HRPI 

01/24/91 FDA/HRPI 

01/24/91 FDA/HRPI 

01/29/91 HRPI/FDA 

02/01/91 FDA/HRPI 

02/04/91 FDA/HRPI 

03/05/91 FDA/HRPI 

03/12/91 FDA/HRPI 

03/12/91 HRPI/FDA 

03/15/91 HRPI/FDA 

P3/19/91 HRPI/FDA 

03/26/91 HRPI/FDA 

04/05/91 FDA/HRPI 



05/21/91 



Subject 



M. Schroeder/R. Cook re: status of our re- 
sponse to the issues raised in the May 1990 
inspection. 

General Correspondence - Update of NDA 
Status. 

Amendment - Chemistry, Manufacturing and 
Controls. 

Telecon: M. Schroeder/R, Cook re: status of 
NDA review. 

Follow-up to Newark District Office re: May 
1990 pre-NDA approval inspection & informa- 
tion contained in 1/14/91 amendment. 

Copy of the new topical corticosteroid class 
label ing. 

General Correspondence - Cover letter re: 
January 14, 1991 C/M/C submission. 

Telecon: M. Schroeder/R. Cook re: status of 
our 9/27/90 submission (revised PI). 

Telecon: M. Schroeder/Rosemary Cook to de- 
termine the final steps to securing approval 
of the NDA. 

NDA Amendment - Revised draft labeling. 

Report of surprise FDA visit to follow-up on 
pre-NDA approval inspection in May, 1990 for 
clarification on why we changed stability 
assay methods. 

FDA Request for Final Printed Labeling for 
tubes and cartons. 

FDA visit to QA as follow-up to 3/12 visit 
with questions ddealing with our process 
validtion protocol & environmental monitor- 
ing procedures (483 attached). 

Report of FDA Investigator Pedersen's visit 
on March 12, 18, 19, 1991 to clarify a few 
points in our 1/24/91 supplement (response 
to an earlier pre-NDA inspection. 

Telecon: L. Ericson/Inspector Pedersen re: 
wrap-up of pre-NDA approval conducted last 
month. 



Dermatop 
NDA 19-568 

Date of TO/FROM 
Message 

04/12/91 FDA/HRPI 

04/23/91 HRPI/FDA 

05/20/91 FDA/HRPI 

06/14/91 FDA/HRPI 

06/21/91 FDA/HRPI 

06/24/91 HRPI/FDA 

06/27/91 FDA/HRPI 

07/23/91 HRPI/FDA 

07/25/91 FDA/HRPI 

07/26/91 FDA/HRPI 

07/26/91 FDA/HRPI 

07/30/91 HRPI/FDA 

08/14/91 FDA/HRPI 

09/18/91 HRPI/FDA 



10/01/91 Page 5 



Subject 



Safety Update. Request to Place NDA on Pend- 
ing Status. 

Telecons on April 19, 22 & 23 re: request 
for Final Printed Package Insert as well as 
all correspondence betwee HRPI & FDA from 
6/29/90, the date of the NDA approvable 
letter. 

Final Printed Labeling and FDA/HRPI Corres-, 
pondence. 

Two desk copies of NDA amendment dated 
1/14/91 per FDA's 6/14 request. 

Telecon: B. Abrams/Dr. Sanders re: Protocol 
352, pediatric systemic safety study. 

Telecons (6/24 & 26): M. A Jarski/M. Schroe- 
der re: homogeneity specifications and Dr. 
Katague (6/26) agreeing that homogeneity 
spec was unnecessary and we should submit an 
amendment deleting it. 

NDA Amendment - Deleting homogeneity amend- 
ment. 

Telecons: July 17, 18, 19 & 22 re: clinical 
efficacy and safety, bioequivalence, inspec- 
tion of HAG facility & Release/Regulatory 
Controls for the Drug Product. A draft re- 
sponse re: bioquivalence under review. 

Telecon: M. Bloomstein/D. Katague re: our 
having both a release and regulatory speci- 
fication for assay. 

NDA Amendment - Chemistry/Manufacturing and 
Controls. 

Telecon: M. Schroeder/R. Cook, Dr. DeCamp re 
our response to FDA's questions of July 17 & 
18 concerning revised manufacturing pro- 
cedures (faxed to FDA 7/26). 

Sixty days will be added to the review time 
for our 7/26 amendment. New due date is 
9/27. 

Telecon: M. Schroeder/Dr. Katague & R. Cook 
re: status of review and time frame for 
issuing approvable letter. 

Telecon: R. Cook/M. Schroeder to ask us to 



" Dermatop 09/30/91 Page 6 

NDA 19-568 

Date of TO/ FROM Subject 
Message 

09/18/91 HRPI/FDA add the statement "Not for Ophthalmic Use" 

to our container labeling. 

09/23/91 HRPI/FDA Faxed copy of approval letter. 

09/23/91 HRPI/FDA Original signed copy of approval letter 

received on 9/26. 



I 



